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FOREWORD. 


VoLUMK I. of this h?ui(llK)ok has dealt mainly with tho bri(juetting 
of minei'al fuels, a sphere of woik whieh stamls in the clOvSest re- 
lationship with the mining of j)it and brown eoals, with the dressing' 
and sale of coal, and also with tlu' cutting and utilisation of peat. 

kart I. embraces the ' IVoduetion of ('oal Hri(|nett(‘^’' .Part 11. 
the “Production of Ihownd'oal Ihmpudtes and U’et-Coinprossed 
Pilocks,’ while the production of bri(ju<‘ttes from ja-at, wood waste, 
and other non-imdallic organic or inorganic materials is dealt with 
in an Appendi.x. 

('K).sely J’<'lated to the mining, dressing, and utilisation of ores, 
more especially iron or(‘S, tins branch of the subject is also of some 
importance in tin* utilisation of the swarf obtained in the \'aru)us 
machining operations cai'ried out on iron, steel, and otluT metals and 
alloys. 

Although this [)ba.se of brupietting deals with the conversion of 
finely divided or powdery materials into lump form, and notwith.stand- 
ing that many of the binding materials and mechanical appliances 
used in tlm bri<|m‘ttitig of coals aie, or could be, applied eijiially well 
here, it appears to be aihrsablc lo deal with the case of ores, etc., 
separately, amj to refer to the d<‘.scri[)tions, illusti'ations, and reports 
contained in \'ol. I whenever neees.sary, because the nature of the 
mateiials dealt with dill’ers very considerably in the two (^ases. Further, 
the resulting bri^juettes have to fulfil totally difl'ercut reijuiremeiita as 
a result of the difiereiit oiijccts of their a{)plication. 

In addition to bri(juetting proper, aggloirnsration or sintering of 
ores and metallurgical products is also dealt with. This j)roc(‘KS con- 
sists of converting suitubli.* fim^ material into lumps adapted to tln^ 
imrticular smelting process, witliout calling in the aid of tlie processes 
of moulding and compre.ssioii. 
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SKlTloN I 

VARIOUS METALLIC BRIQUETTING MATERIALS. 
REASONS FOR, AND OBJECTS OF BRIQUET- 
TING THEM. CHARACTERISTICS OF GOOD 
BRIQUETTES. BRIQUETTE TESTING. 

A. VARIOUS METALLIC BRIQUETTING MATERIALS. 

1. Ores 

OiiES arc (if piiinc iinj'oi t.nicc. I'licy liavu (‘KImt (o Ik* wotkcd u[j in 
tli(' as (ircsstMl products (sliiMcs, concent i a(cs, etc ), as roasted 

ores, 0]\ ill some cases, in tin* form of n'Sidnes from the lixiviaiion 
of such pnalucts. 

(f/) Crude Ores, as such, arc Siddom considcri'il for dii-cct briquet 
ting or agglomeration cxccjit In cas<‘s when, in addition to lumps of 
ore, there exist coiiHiihu-ablc (juantities of finely divided or moist 
material containing enough metal to disjiose of the necesHity for 
special dressing. 8uch fine material may arise during the mining 
operations, or may he prijduceil suhseijuently hy breakage and attrition 
of the lumps during loading and unloading, during long journeys by 
rail or sea, or during jirolonged storage in large open spaces. 

This applies, for example, to many of the rich magnetic non ore and red 
hematite deposits occurring in Sweden, Spam, South lliissia, North America, 
and -other places. The*bii]k of these ores is shipped long diKtances, consider- 
able quantities being sent to Germany. It also applies to the very soft iron 
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01 ?^;^: tbd; Mewibi diKtrict ; to the dcposita of finely divided oolitic ola^ or 
cluilky-ai^jgllacooTiH brown iron ores occurring in Up[>cr Silesia, Gross-Ilsede, 
/ the J^ahn district, the Oimea, Bavaria, Scotland, and otlier parts of the 
^^orld j the powdery manganese ores occurring in the Caucasus and at 
Giessen, ('alarnine (for zinc smelting), bauxite, and china clay (for the pro-' 
duction of aluminium) also come under the same heading, 

TJp to the ])resent only a relatively small pro}X)rtion of these and other 
similar suitabh ores have been subjecti'd to tin; process of briquetting, but 
of late tliere has Ix'cn an im'reasi'd tmidency towairds the ajiplication of brick- 
making or aggloiiK'ration at the mines, at the main stockyards for ore ex- 
portation, or oven at the .smelting works. The poor tine oolitic brown 
hematites, olitained in not inconsiderable (quantities at the Minette pits of 
I^orraine and Luxc'iiibouig, are not specially suitabh; for hnijiiettiug, since 
their lime coiiteiil would lead to re (lisintegration in the I'last furnace, and 
methods ol hriipiettmg to oveieome this (lilliculty would he far too costly. 

(/>») Prepared Ores refei* not so inucb to the smalls sejiarated from 
the lumps by tin* simple qirocess of sieving, fait rather to tlie con- 
Centratial line oiass which, aftm* a moi^; or less fine pulverisa-tioii of 
the rough material, have been separatisl from admi.xed ganguc or 
foi(;ign 01 (xs by nuains ol a (lotal/ion, magm;tic, or similar process. 
Tliosc; enriched ores are obtained in the form of sands, meals, or slimes, 
and are generally called “ com^entrates.” 

♦ 

(Jonsiderahlo (juaiitities of tlu‘K.‘ concentrabxs aiv already brupiottcd in 
Europe, principally in (Jcuitral Sweden and North Norway, where several of' 
the iron ore deposits, more particularly magmitic ores, are hocoming exhausted, 
but still contain eoiisiderabh' (piantitu's of poonu’ oix's (containing from 50 to 
below :U) ]H>r cent, of non) winch do not qienmt of direct smelling. The whole 
of the output of rough ore is first broken into {)iee(;s of a suitable size, then 
finely ground, and the qiowaler concentrated eh.'ctromagnetically until its iron 
content is upwards of fiO per cent. Such a material can yield briipiettes of a 
very high value. 

In this way 2;)S,000 tons of poor ores were worked up into 131,000 tons 
of concentrates in 1900 in Sweden alone. Of tliis quantity, more than half 
was briijuetted in .Sweden, some was worked up in Germany, and the remainder 
treated elsewdiere. 

In (lermaiiy, too, there are a large number of deposits of materials deficient 
in iron -ferruginous sandstones containing 11 to 12 per cent, of iron, for 
example, cover many siquare mile.s— which could he worked up into useful 
and valnalile products by suitable processes of magnetic concentration^ air^ 
briquetting similar to those ajiplied m Sweden. The reason for scarcely ever 
doing this at the present time lit^s in tlie absence of necessity. 

So long as rich ores can bo obtained cheaply from other countries, ther^ i» 
little object in going to the Qxtra expense involved in obtaining iron from^poor 
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i^ferthol«s^ the advice of H. Wedding should be followed^ and 
timely consideration given to the subject, so that tho suddtjn do^^lOpn^jjltt of 
unexpected conditions, such as tho inijM)st of taxes, legislation agMp»t exjwrt, 
the outbreak of war, etc., sliould be amply piovidod for. At the'^IRvme time 
considerable help would bo gnen to tho dovolopment of tho (lonnan pig-iron 
industry. Accoiding to an estimate by tho editor of StuJd und Eurdi^ tH^ 
German pig-iron industry '^liould grow at tho rate of G-.l per cent, per annum-- 
from 12,47^^,000 tons in lOOG to 29, (HMHIO tons in 1920. This will roipiirc 
88,230,000 tons of ores, a (jn.intity uljich cannot be su])j)lh'd from (ho existing 
home deposits unloss inagiu'lio ooneeiitration and biiqiiotting of poor dopositJ» 
be introdueod. 

Apart from tho unsuocob^ful e\[)onments with magnotioally ooiKaaitratod 
pisobtic or boan ores of tin' Hits foimation .it S;tl/:,ottoi, (In' (On man [inKlncts 
of iron-ore dros.smo uhieh h.i\o been briijiietted or agudomeialed U[) to the 
present are the m.tom'de non ore fiom nreiteiibruim m (he .'^axon ore 
mountains, the .so (mIIimI w.ashetl s.ind^ (oolitic Inoun iron oKd at (Jross llsede 
(mi.xed with clay and u.ibte smelting ma(eri,d>), and, in addition, small 
quantities of fine s[)athie iron ores at some woiks m the Siegeilaiid. Those 
are either separated hxdmulieally fiom .such i^.iiioue as (|uai(,/, waeke, etc., in 
a settling m.iehine, or ai(‘ fietaUol a l.ugi' jtiopoit.ion of tho otluT on^s oi 
approximately equal .speeitie or.ivily (/me l)londe, copper pviites, ir(»n jiyrites, 
etc.), and sorteil out with thr fine sp.ir, by me.aiis of a suhsetjiumf magnelie 
concentration. .At many woiks m the .Siegci land, lf()W(‘\er, it is preferred to 
charge the fim' ore, .ifter prelimin.iry nt.isim^q directly mfo the fiirnaeo with 
till' lump ore, in spile of (he dis.id v.int.igi s which m.ay .iiisc iiiidei certain 
eireumstaiioes. 

In Austrian .Silesia and IlmiLcaiy, agglomeration of magnetieally con- 
centrated Himgarian spathic non on* (p.ntly iii admixtuiv* with tliu» dust 
and burnt pyiiU's) his been earned on to quite an appu*ej;ihle extent for 
some years. 

In tin) (bS.A. and (\inada the agglonu'iMtioii of coneciitniti'd magnetic 
and oth-u- iron ores (more especially Kianklinitc) is continually on the incroase. 

(c) Roasted Ores and Lixiviated Ores.--Thf‘ [uincipal matorials 
included under tbe.se tmun.s ai’c : the large (juantities of .smalls obtained 
in the usual methods for i-oasting ami burning of spathic iron ores; 
the powdery residues obtained from [lyritics burning, the finely 
divided re-sidiials — known under tlie general name of “ purple ore ” on 
account of their colour — obtained in the li.xiviation of burnt jiyrites ; 
the fine residues obtained by sieving and roa.sting the cojijier schists 
occurring at Mansfeld ; roasted zinc-blendes and other calcined pro- 
ducts; and, in addition, such iron-ricli materials as aniline mud, etc. 

Spathic iron ore is deprived of its moisture and carbon dioxide, and is 
lai:gely converted into feiToso-ferric oxide (Fcj^O,) by roasting in a .shaft 
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furnace fired by coal, coke, or •'aa, when it becomes consiacraoiy looEenea anu 
concentrated. The resultijig material is known as roasted spar. ’ e • 

Iron pyrites (disulphide of irun (Ke S„) in the puie state) is j^nmerally roasted 
in gas-fired continuous kilns, when the sul[)hnr is evolved as tiulphur dioxide 
and applied to the inanufa<-ture of sulphuric acid, liquid sulphurous acid, or 
is used in ])aj)er making The l)urnt pyrites consist, for the greatest part, of 
iron oxid(' (Fe ,<),). Tiie pyriti's ohtaineil from the beds usually contain copper 
pyrites (Fu t'e S,,). winch caiiuot he com])letcly removed, even by very extensive 
dressing. In this case tho burnt pyiiles are cupicoiis, and often contain in 
addition small quantities of other metals, such as silver, gold, and zinc. Above 
certain minimum contents of eoppiu* and othei metals it becomes profiLahlo to 
rc'cover them by lixiviation, [)rccq)itation, etc. This cheniie.al tn'atmcnt is of 
the utmost valiu' m regaid to the fuithcr application of the residues as iron 
ore, since by it tht‘ copper and residual sul[)hni, whieh would liaxe a detri- 
numtar (‘Heel on tin' iron, aie Msiiu'cd to minute quantities, and the purple ore 
hceomes inlmiti'ly mori' valuable 

Thus, foi c\, ample, the n'sidues fiom tlu' IJammelsherg jiyntes of Ok('r, 
liar/, and tlu' burnt pyrites ohtinned fiom llio 'I'lnto, S|)ain, aie ])uichas('d and 
w’orkc'd u[) by various ( lei man and A ust i iaii iron works ( Konigshiitl c, Witkowdtz, 
and soiai), while tlu' I'csidui's of tlic ])ynl(‘s (‘xporlcil from Siilit-jclma (Norway) 
arc w’orked iqi for sil\('r and copjxu at the llcisiimhoig Smelting Works 
(Swu'deii). 

ddio conrsi'ly powdiu’cd roast,. mI spathic ort‘ and tlu' tiiudy divided 
moists Imrni p}oit,t‘s or purph' <>rc (usually n'suUing from lixiviatlon) 
arc much less suitahh* than rough oi’ ilrcsstul ori's for direct, smelting. 
Wliihg howovu'r, liimpicliing of lim‘ I’oastcil spatliic on' is only (‘arried 
out at a few places, and then only on an e\[)(‘rimenta,l scab', the 
aggloiiK'rat ion of purjih* on*, both by its(‘lf and in admixture with 
other nuiti'rials, has found increasing application in the last few years, 
and has, in fact, bet'ii (h^velopcd on a commercial scale 

The Wansfeld line residues irn'idioiu'd above haxu* been subjected 
to a sim[)le process of briquetting at the works of the IMansfeld 
Copper Schist Treatment (N>.^ for some years. 

Tim cupriferous schist is tirst tlirown on to shaking sieves m older to 
separati' [lartieles of shale from the so called coarse and fun' residues, since the 
presence of tines hinders c.ilcmation during the heap Imimng, and lias a 
detrimental efi’ccl. on the output and coke consumption in the subsequent 
Binelting. After the shaly schists and coarse tines have been calcined with 
faggots in open licajis m order to remove bituminous matter, the shale is 
raked aw'ay from llu' huiiit tines, which are then sieved, mixed with the fines 
obtained from the preliminary sic\ing, and hri.jiietted, 

‘ Sec “ Die Maii^f.'ldbche KupferscUiefer haiieiide (tewerkschaft,” Festschrift zuin 
A’ (leutsrhcn r>cripnann<^t(i(j>\ lt)o7, pp. 119 120. 
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2, Metallurgical Products. 

Th(\s<^ consist mainly oi‘ Uic co:\rsi‘ly dividtHl wasU; j)ru(luct^ 
obtained in conHi(li‘ral)le ijuantilii's dnrini{ the workine; of Kinelting 
furnaces, such as converter dust and line dust from iron blast furnaces 
and other metallurgical ojxoations (Jt'mn'allv ^p('akin^^ all such 
materials contain sul1l(‘Hml metal to make bri»iU(dtm^ and subsc(juent 
metallur^i(‘al treatimmt a ])a\ini; pi opo^it ion In addition, roll cinder 
from iron and steel lollim; milK, the iron i leh lesidiu's (in^n ^o-annles) 
obtained ilurini; the L,oimliim "f ba^ic vla^-. /incifmons sla^s from zinc 
smelting, and otlu'r similai metallur^mal A\ast<‘ jnoducts, must also be 
taken into aci'ount umlci this headniL^ 

{(() Flue Dust The ^a^t's issuini^^ from (he throat of a blast 
furnac(i are char^iMl ^^lth dust, and ai. p.mo‘d (hrou^li sciT's of 
alternately In a i/ontal, descend my and rmeeii<imy pipes of lai yt* diameter 
provided with cylindrical or ln^ppcr ^liapisl d<o\ iic(»mei s, in which the 
dust si'tth's and forms fine dust ( )1 coiimc (he lica\ ies( particles 
settle close to the furnace, while the icmaindci settl< at moie remote 
disbauet's, ai'Cordiny to their liyhtness and lineness If t,iie yases arc 
to be turned to profilubK' aeconnt, this dust sej»niation is (‘ssential , 
and if it is intmidt'd to use (licm for dii\my yas eiiyines, a furtluir 
aaid mori' eompK tt‘ piintieation must be lescated to, 

ddu‘ ctmijiosil ion and «piaiitil\ of line dnsi i,s yoxenii'd by tin* 
nature, of IIk' ores, aildilions, and fuels chaiyed into the fuinaee, and 
by the prewailiny bniden and workiny of ihe furnace, d'hey are also 
de[)endent on the pressure of the hot, blast . wliieb is, in t urn, determined 
by llu' b(nyht; and output of tbe fuiuaee, and also by the st,ate of 
the VNtatbor. ( onseymait ly tli(‘ e> »m[)' >.siti< ai of Hue dust, is found to 
vary very eonsidinably fiom woiks to woiks. 

The heavier line dusls ^eiaaally eiai^nt I'toaeU oi line yramod and 
pn\V(h*rcd p.’iuielcs nl ore in its eicainal <a’ cuinplrtcly alteicil foim, and of jiar- 
ticlcs of additions whicli ha\e piohaMy hceii applied to [)i<idnce liiiie, inayiU'Hia, 
alumina, or siliceous laatcii.ils Such additions cither mcicasc the quantity, 
or produce a inarkfal altcialion m tin' iiieliinL^ jioint, of tlic slai:. The Hue 
dust also contains tpute consideMhii' ipiaiititics of eoki^ dnsl and moisture. 
The table below contains .malyo'sof line (lusts of \aiious onyuis — 
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1 Flue DuHt from 



1 the Gewcrkschaft 

Flue Dust 


1 Deutschcr Kaiser, 

from Fyedeii- 


; 111 lick haiihcn a, ■ 

Rhciii. 

bhiittc O.S. 


jHii’ccnt. 

per cent. 

Silica . 

11 41 

1 3 60 

Aluiiiind 

0 SO ' 

0-10 

Iron . . „ . . 

;i7 1.1 1 

25-00 

Maii^aiusc . 

10 

i-io 

I'llOSpllOIUS . 

0 73 ' 

0-26 

Liitic . 

7 IM i 

3 50 

Ma/^'iicsia 

2 02 ! 

2 -00 

( ’okc diisL (lo s on i;niil ion) 

1 1 ‘80 

31 80 

Co|)j)(‘| . 

0 023 

0 023 

Lead 

0 O'. 

1 20 

Sulpliui 

0‘2(;7 

1 00 

Zinc 

llllCCS 

3 50 

Ai s( me 

1 tiaccs 


Alkalii s 

; n'sidiic 

•t 


In tliewe II ik'. (lusts ilu‘ iron (•()nt(Mil amounts to .‘17*5 1 and 25'00 
pur C(mt. , in otluM’ dusts (from tln^ lo'vmr district) as miicli as 45 per 
cent, lias i)c(m found. I'oor dusts can Ix' coucu'uti'alod niai^nctically. 

The (piantity carriisl away miturally increases w'ith the (piantity 
contained in tin; chari 4 (‘, wdtlj tin*, (piantity pro(iuc(sl in the blast 
furnace by tlu^ br(‘akini^ npofOar^e pieces as a result of imichanmal 
^ind chemical action, and also with th(‘ blast ])ressur(‘ The lai’^est 
(piantities are pi‘oduced durinj;’ th(‘ woi-kin^ up of the chalky Minette 
in the laree furnaciss of borraim* and la^X('mboul•^^ sine(‘ this soft and 
friable iron uia'. not only j)rodnees lar^L^e (piantiti('s of smalls, but is 
also rapidly broken down by the action of Inait and moisture in the 
shaft of the f urnace 

M(idium-sized hlast-furnace plants, working on Minette ore alone, 
yield 70 to 100 tons of llii(‘ dust per day from the tirst chamber or 
downcomer, while lar^(; works (jbtain as much as 1<S0 tons per day. 

Even with blast furnac(es iunnin<;’ mainly on ores of different 
origin yielding considerably less (]uantities of dust, the amount of 
iron-rich flue dust produced day by day is so great, that considerable 
losses would ensue if it were not turned to some account. 

In 95 plants in the tlerman Empire alone which produced 10,833,000 
tons of pig iron in the year 1909, about 1,500^000 tons of Hue dust 
are obtained each year of 300 working days, assuming a daily recovery 
of about 50 tons per day from each plant. With an average iron 
' content of 35 per cent., this corresponds to 525,000 tons of pig iron, ; , 

At the prevailing market prices of 30 pfennige for each per cent. FS 





^ per cebt. F<t, 2 per cent. aiul 20 jkt cent, residue would amount 
to lO o-f MO 4-2 00 ~ 1 3 60 marks per ton when converted into 
•briquettes suitable for smeltinu^. In this case, the annual pro- 
duction of 1,500,000 tons of tlue dust corres}>oiids to a mone}^ value of 
20,400,000 marks. 

This ^roat value is, however, only utilised to a \i'ry sli^dit extent. 

Up to the present time, l)y far the rater part of the flue dust 
obtained both in and out of (uu-mau)' has luam la'^nirdrd as an in- 
tolerahflc nuisance, and is usually eonsijj^nrd to tlu' tiji Only at a 
limited number of works is a small [iroportion ron\ri(t'd into lumps 
and ri'-charu^ed into tlu^ blast fiimacr d'his is not- ;ilto^^4.h<'r due 
-to lack of (dlbrl and ('xprrnmuit, for such en<lea\'ours have been 
cari’ied on with eomnirndahlr industry durini; tln' last, f(‘W years, 
but is largely owing to tin' spt'cial ditlirultirs prrsriit<‘d b\ the briijuet- 
tiiig of flue dust, partieulai ly as each diHeiriit composition risjuires 
a special ti-eatmcnt 

As a result of ibis kiiowlrdyo' and of <'ontinurd r\ jirrinirnts ■ many 
of wliieli have hsl to satisfactory irsiilts in lasM iit times it a[)p(‘ars 
probable tliat lu'fois' very long Uir ('onversion of non-ii(‘h llm* dust into 
briquettes will bis'ome fairly criirral. 

It is by no nnsins necessary to bii<jUette the Hik' dust- by itself ; in 
many cases it is mueh luois* suitable to mix the dust vv ith other, and 
preferably luavier. maieiials, sueli as oiaxs, biiint pyiites, wliieli, among 
otlier things, inciHsa^e tln‘ vvaught of the individual bricks and diminish 
the costs per ton of iiricpiettes 

(/') Converter Dust.— d'he hot gases and vapours issuing from the 
mouths of the convm’iers in whieh llessmuer stei*! is blown liy the acid 
(Bessemer) process or Tiiomas sbad by the basic process, carry witli 
them large numbers of molten particles. Such as do not burn fall to 
the ground in the immediate vicinity of the converter, and when cold 
form the so-called converter dust, d'his is a valuable iron-iich waste 
product whicli, like flue dust, can he nmdered useful by bri<|uetting, 
preferably afk^r admixture witli other suitable materials, This is 
already carried out at l^hdedensliiitte ( ).S., among oilier places. 

(c) Roll Cinder {Roll Slag).— Thm is made up of the scaly particles 
of magnetic oxide of iron detached from the surfaces of red-hot iron 
'and steel ingots and rolled maU rial (rods, rails, beairis, angle iron, 
sh^ts, bars, etc.) during hammering and rolling, and known as Hammer 


for each per cent. Mn, and 10 pfetanige for eacli per cent of 
'residue (considered as addition!, the value of a tlue dust containing 
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Hcalo and lloll cindor. Tf it is not self-detached, it is removed by means* 
of besoms, particularly in ])late rollin;^. The not inconsideraMe 
rjuantities of roll cinder- olrtaimsl in lai‘^e ndlin^^ mills m of consider- 
able importance in hri(jU(;(tin;^o 

Such in.'it(‘n.'d hiis :drt‘.clv successfully hiiquetled with other iiiiiteriala,’ 
8uch as finely <livi(ied ()ies, (•(<•, at the llscder lliitte, when' the I’oll cinder 
from the Peiner KoHiiil^ MilK n dealt with 

(d) Iron rich Basic Slag Residues. large (piantitir's of slag 

obtained in the, hasic Thnmas-Mat tin pioer'ss at iron and stct'l works is 
broken up and llncly ci-ushed on acconril of tin* lime and phosphoric 
acid coiib'iit, which allows it, to he sold at a good [irici* as a nuinure. 
Before the tirn' grinding iliii iron-rieli const it uents of the slag are sorted 
out Iry sieving, and the iron granuh's ohtaiin'd an •(Uite ada[)ied to 
hriipii'tting aftm- adinixtun* w ith other maii'i lals. 

(c) Metallic Flue Dust. This ju ineijcdly inehnh's the nietal-rieh 
Hue dust olifaiiu'd during snn'lting opi'iations in nu'ta llurgieal works, 
mor-e partieula I'ly in lead and sil\('i woiks The stream of gas from 
the Hinelting furnaee is almost in\ariahly passed through a seri(‘s of 
c)iaml)('rs (dust eat-eliers) hefoH' hemg passc'd to tin* chimney. In the 
miphoards the gn*at(‘i' ptopoilion of the metals or inetalln' oxiih'S con- 
taiiK'd in tin* gases in tin; form of dust, or \apour is depositi'd 

At SOUK* of t he h'lid and siKei w'oiks m ||;u/, and Maiish'ld sin'h deposits 
have for some yeai s he(*n (•nn\('ited into hi iipc'tt (s, »Mt hci ahaa* or in admix- 
ture with ntlier in.it ci lals, .ind (*h.oue<l into the sineltiiiLf o\eii 

(/) Cement Copper from coppm e\tra(*tion 

{</) Zinc Slags. - Slags fiom the smelting of /me (';»n he hrouglit 
into a form suitalde for re-snielting hy' crushing ainl hriijuetting with 
suitable binding niatenals, sii(*h as tar pitch, (‘tc., a method wdiich has 
recently^ hei'ii [uit into opi'iation at Oker, Ihir/. 

In addition to the waste ])rodii(‘ts of iron and otIn*r nn*tal smelting 
mentioned ahovi*, other materials are sometinu's ohtaiiK'd, adaptable to 
hriipietting under c('it;iin conditions. 

3. Metal Swarf. 

Large quantities of tilings, drillings, planings, etc., are obtained 
daily^ in engineering workshops and foundries during the working up 
of castings, forgings, rolled bars, and other obje(!ts of iron, steel, and 
other metals and alloy’s. Such scrap mati'rials have alwxays been 
utilised by ro-nielting, or bavi* been sold for tin* same purpose. This 
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inetholl'of recovery is, however, incomplete, on account of tlu^ con- 
si«lerable losses by oxidation and "sla^j^in^ otl*'* during tin* process. 

Such losses can be lai^ely i>ri‘\ented by C(nupiessin'; the swarf into 
strong dense masses by some suitable bricpit'tt In^ melhod a})plied prior 
to re-melting Metallic bri<[uettes. whost* fusion pia'smts several other 
advantages, have alr<\‘idy bemi piepaied from finely di\ided swarf of 
cast iroJi, sti'el. wrought iron, mild steel, aluminium, eoppi-r, bi'onze, 
brass, white nu'tal, and similai alloy.s d'here .ire .at the pia'smit time 
various laiso' woiks (Saehsisclu' M.ascliimaif.ibi iktai \on l\i(‘h. Hart- 
mann, (’hemiiit/, A. borsii^ I t-i lin-'r(‘L;ek ete. ) w lio sort out llunr wasti' 
metals, fiaa' tlnMii fiom dust .and ot.hm' fonnyoi constituents .and eoiujiress 
them into briijueties, v hieh .an* then melted. Aeain. eeiil i.al bi Kjuettin^^ 
plants liave btam in existeiiee ( r.ud,a|i('si .ami (diemnit/) lor several 
yiairs, oi' ar(‘ in course of eonsti net ion (in llerlin, \ naina, and l.eedsk 
for dealiiii^ with .all el.assi's of niet.allie w.aste broiij^ht iiom (he \arious 
engineering’ shops ol the town .and eompre'-sed into hi Kjiirttes ddiis 
arran^mneiit is oiu' that ;i)>|)e.iis to i (‘('<)nnnend its» || to otlu'r laree 
eontres of iron .and metal industries 

B. GROUNDS FOR, AND OBJECTS OF THE BRIQUETTING 
OF ORES, ETC. 

The piiiieiples .and ohp'cts |_;o\einini^ •'Oid le.adin;^ i)]> to lie' hiiijuet- 
tini,^ of ores ami ol liei mi't.allie m.alei i.als at the presi'iit 1 iiik', and otreriu*; 
pros[)e(‘ts (jf eonsideiahle .ad \ amnnent. in the m>.at I ill ui i', ai’i' jiartly 
obvious from the pHsaslini^^ lamaiks, hut te<niii'e , still moit' eom])lete 
d(‘seription 

ITietlv, the i^nounds foi hriijuel I lUi^ an^ soimovliat as follows: - 

{(i) d’lu' a’riaitly inei eased mssi and (‘onsum|)l i(tii ol iron (►res as 
compared with eai’li«‘r times. (In* necessity for (mi’i \ in^^^ (|iiantities, 

oftmi from remoi(‘ [ilaees. hy land, e.in.al, oi* sea im're.asin^ deliverie.s, 
and the inei(lenta,l production <»f line oj’es hy dressing, i'e{)(‘at(al loading 
and unloadin;^, protraided )(»urneys Ijy rail or se.'i, and lon^,^ stora;,;e , 
introduction of (im? liurnt })yrit(-s ())urpl<‘ on'), etc., for tin* ]>roduetion 
of iron. 

(/>) Ditliciilties in tie' sim Itin^r of fine iron ores in the existin^^ large 
■scale ojierations, and the maa'ssity of .solving these dilhculties as far afl 
possible. 

(r) Tlie desire to turn to aia-oiint. the eonsidi'iahje (juantitii's of iron- 
rich fine dust and otlu'i* wasb* pi’ixlucts of iron snndting. 
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(d) The attempts to utilise, or tiii^n to better account, wasted ^rbducte* 
contiiinin^ it)etal from other Hinelting operations, more especially lead,' 
silver, and zinc smeltin;^^ 

(c) The desire to use n^Rin the (jiiantiii(‘,H of fine or coarse waste 
obtained in machinin;^^ iron and otluu' metals without loss of metal, or. 
at least to permit of its bein^ sold at sera]) })rices. 

(f) The great developmeid. in the l)ri<juetting of small coal and 
other waste fuels, ajid in the j)roduetion of artificial stones during the 
past ten years , tie; ex])eriences collected in this way, the evolution of 
suitable methods, j)r(‘sses, and otluir working apj)lianc('S, all ol which 
ap])ear to Ix' more or less a])]}Iicabl(; to the new objects. 

Some furthei- (‘xplanations must b(‘ given with regard to the factors 
enumerate*! undrr (<*) and (/>). Increasing production of lin(‘ ores and 
the difficulties involved in ihi'ir smelting on the laig(‘ scale under 
])revaiiing conditions : ^ — In tin* l)last furnace lumpy as W(‘ll as line ores 
have always bc(Ui sm<*lted. In olden tiiiu's, when the fuj’naees were 
only very low, tin* eliarg<‘ was Mown at ix'lativiily h)w blast ])r(‘SssureH, 
the top of tbe fui’iiae*! was uncoviued, and th(‘ waste gas(\s only used 
for blast beating and sbsam pnxluetion. This mad*' Ih*' smelting *)f a 
certain pro])oi'ti(m of tine ore a eom[Kn‘al i vely <'a.sy maitor. 

In ll])])er Silesia, for e\amj)l*5, *'ven tb*' line *lusty brown iron *)res, 
which occur tlu'f*', alni*)st <'X<*lusiv*d\’, ar*' sm*'ll(Ml, allJougli tli<'y fall 
completely t*) pow*l*'r aft*‘r drying an*l ronmving tb*' waii'r *»f hydra- 
tion. It is (piite sutli**icnt to loosen tlie charge by the ad*lition of 
limestone an*l fuel in lum]).s. 

Witli the model’ll increase in lu'ight an<l ouljiut ol tli*' blast iurnace, 
the increase of blast jin'ssnre, an*l the use *)f the w'ust*' gas('s in gas 
engines, the evils arising from the use of ore dust have also largi'ly 
increased. 

So long as tliere wfis a suUicieiKyy of lump ony *luHt w\as kept out 
of the operati*)n as far as jio.s.sihl*;. In rec*'iit times, howev('r, this state 
of affairs has considerably altered. As a result of accelerated mining 
operations, and tb*' *lestructive action of dynamite and other powerful 
explosives, a considerable <[uantity of tines are obtainc*! in addition to 
the lumps of ore. The h'ligth of transport, \vhether by sea or rail, 
further increases tlie attrition of iron ores. Again, iron-rich ores are 
becoming scarcer an*l scarcer, and it has h*;come necessary to concen- 
trate the poor orc'S, ])rcferal)ly by magnetic concentration. This 

’ H. Wet-klmg, “Die Drikt'Uioning dor Kisojior/o imd (he Prufuiig dor Erzziegel/' 
Stahl uvti Kisen^ I SOU, p. 2 ft sfq. 



METALLIC BKIQUETTtNO MATERIAI^S. 13 

Cannot be carriwl out elFectivcly without thorouj^h pulverising. To 
such fine oreij must bo added, among otliers, the iM:»wdcry lixiviated 
burnt pyrites, which are now Wing more extensively ap[)lied in the 
production of iron. 

During regular running of the blast furnace, moderate ({uantities 
of fine ores can be charged along with the coarse ok's. The (piantity 
must seldom exceed 11 j)er cent., and ev(‘n tluMi tln*re aris(^ numerous 
difficulties; r//. 

Rapid rolling of the lim^s. giving ris<‘ to slagging before reduction 
has tak('n place Fritting together of the )iini[)s by fusion of 
the lines, giving risi' to h.anging and falling ol the cliargo, 
which siM-iously inteinipt the fiiiaiace oju'rat it ms. 

lumioval of jiartieh's of ore in the gases issuing fiom the shaft, 
increasing tie' (juantity of Hue dust, which is howi'ver, still 
a product of value and decn'asing the output of iron 

These dillieiiltii's and disad\ antages, in eonihniation with tlu' neces- 
sity of dealing with lineoies in inere.-iMiig <juantili<‘s, feiiiied th(‘ most 
powerlul niotiNcs for the elloiis to ef)n\'eit theiii into lump foiiii. 

From the principles laid down abo\e, it ;ipp»ai.s that th<' loliowing 
are tlu' jirineipal obji'ets <»f bri.pietting oi .agglomei ating iron ore.s, 
etc. . 

(a) Artilicial production of good, simdtable lumps of ore from fine 
ores, burnt pyiit»'s, and hea\y Hue dust und<*r eon<litions which permit 
of jirovidiiig for oi diminishing <letiimenlal impiintn's, especially 
sulphur. 

{!)) Introduction and maintt nance of a regulated and iininterrupted 
furnace running. 

(e) Increase in the eliarge of ore ami tlu^ output of iion 

((/) Diminution ol the coke used, ami tin* development of Hue dust. 

(c) Reduction of, or at least not increasing, the costs of production 
of the crude iron. 


C. REQUIREMENTS OF GOOD IRON ORE OR FLUE DUST 
BRIQUETTES OR AGGLOMERATES. BRIQUETTE TESTINOd 

: In ordci’ that the a))o\ (^mentioned objects can lie really effected, 

the briquettes (or agghunerate.s) must, in general, posse.ss the following 
' characteristics: — 

1 Partly after H. Wedding m Stahl und Ktsen^ 190(;, p. 2 et Hq. 
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1 . 'Phcy nnist l)e ablo to witlistand open stoni^^e witliout being 
(Jewtroyed by dainp, fhe heat of the or }>y frost. 

2. Tbey must lx* strong and dense', but at the .same time Ik* porous 
enough to permit of the peneti-ation of tlie gases right into their 
interior during Hmf‘ltiiig. 'Hh*)' must not, tlien'fure, }ia\e a fused crust. 

.‘b 4'hey must he alilt* to resist the action of steam }j('ate(] to 150" C. 

4. I hey mu-^t hoM logether until issluction is (juit(* or nearly 
OOin])lcte and fusion has commenc(;d, or, up to a temperature of 
000-1 000' even under th(* action of a stn'am of gas consisting of a 
mixtui'c. of carbon monoxidi* and carbon dioxide*. 

5. Tlu* additions, which have possibly been us(‘d in briijiK'tting, 
must not have any detrimental cths't, neitlu'r on tin* iron to be smelted 
nor th(i lining of tie* lurnac(‘, and must not., therefori*, contain any 
apj)i'('ciabl(‘ amounts of sulphur or alKalu's. 

0. Tin* costs ol production, and consc(pient 1 \ j)iice,of tin* bri(jUettes 
or aggIoni('rat(*s must, not lx* higher than luni[> oi'es of the same 
(piality. 

Litth* nnjx)rtanc(' can be atla(di(‘<| to a unifoiin atal geonn*!, ideal 
sha[)e oi tin* bloi'Ks, sincr iiiegulat shaped agglomerates fultil the 
saiiKi purj)os(*s in the blast lurnaces as pr<‘ssed bloi'Ks 

l{e<|uirem(‘nts 2 to 4 are tested lor somewhat, as follows 

2. ddn*. stri'iigl h of the luicks can lx* ti'sted in a rough fashion, 
which is, how(‘V(‘r, amph* for all |>ractical pui poses, by allowing them 
to tall freely Ironi a height of 2 to 4 metre's on to a stom- tloor. If 
tile })ri(piett(‘ merely balls to pie'ce's wnhout yi«‘lding any apprrciable 
amount ol dust il can Ik* n'garih'd as of anijile sti'cngth for chai’ging 
into the blast tuiaiacc*, } c. tin* briipn'lte is stiong (*nough not to be 
crushed to a jiowih'r during the lall on to tin* to[> of tin* chai'ge in 
the furnaci^ and by tin* subseejuent impa<‘t <4 the masse-s of ore, 
briquettes, etc, charg<‘(l in. At the sann* time it is a nn'asuia* of the 
compliance of the bri([iu‘tt(*s with conditions d and 4. 

A pressure ti'sting press is reijuiretl for an accurate determination 
of the compressive strength of the briipiettes in thc'eold or hot 
condition. A press whieh is well adapted for this purposi^ is illus- 
trated and deserihed helow. 

Hydraulic Testing Press by Bruck, Kretschel and Co. (tig. i). - 

Tins small press, built by Bruck, Krctsehel and (k>. of Osnabnick, 
is worked by means of oil, and, as illustrated, is hand operated, but 
mechanically operated models can be supplied to order. Its con- 
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etruction, o]>oratic>n, eto., is nirt'lo fK^ar from fig. 1 uml the deserijition 
given below. 

% 

the p:n Is fiom tlu' in. mi nf tlm puss Pn tiu' pur[H)se 

of dertp.itcli h:ur ))('en i e .isscuiltltsl ;u-i'oulnig to ti^r 1. .iiul tin- .'^rcoiid 



Fl(,. ]. --Ih'ii.iuli' T' -liii;.' I'i'ss, by iWncU, Ivrcl s* lid A ('<> 

nmnomoter iittaclu'd at K, the I’olionniL^ ine.-isiires .ire to hr taken in order 
to fill the presH witli oil 

(1) ddie elanipino s(ri‘\\ ol the nn^ f‘ elaiiipnio {he l.nfjji* [iiston A is 
looscuod, and tlie eoek of the siiiall oil eu{) l) u opened sn that air ean eaeape 
while the laston sinks to its lowi-st |M*int 'the nianometei tajis must be 
dosed previously 

(2) At the same time tlie small [)islon li is ^<Meued doun to its lowest 
j)08itioii, 80 that both pistons A and b an- in tlieir lowest positions. 

^ (3) After the tap 1) is placed so that its handh* is horizontal and pfiiiits 
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k) the pintoii H, whou the oil cup is in communication with B, pure mineral 
oil of riK'dium viscosity is poured into tlie cup and the piston screwed to*tho 
top of its stroke. Oil is con.stantly [lourod into the cup inesneh a way that 
no air enters the ta[) until tlie ])iston is at the top of its stroke, 

(4) The ta[» I) is then closed and the piston 1> scre\^ed to tlie bottom 
of its htioke, when the lar;^e piston A is elevated slightly. 

(5) Th(‘ screw of th(* ('lamping ring (1, which nests on the lower cylinder, 
is scresMsJ 11 j) tight to ensurii that tin* ])iston ,V (hies not fall again 

((>) Th(' ta[) 1) IS again ojx'iied, oil is poured into the cup, and the 
Binall piston 11 again itniu'd to the top of its stroke, exactly as described 
under (.‘1) 

(7) hnections 1, o, and ti an* tluai repeati'd in order, and tin* huge piston 
elevated until tlu' distanci' between it and tlie ciossliead is such that tliere 
is only 1 mm play for the Nshoh' or fiairnient of a biKpiette when tin' small 
piston IS at th(‘ top of its s1rok(‘, I’lu' [iress is now n-ady for opeiation, ami 
the lilock IS compM'ssed )>y seiewing down the small juston until on opening 
the manoim'teis the ih'siH'd pn'ssuie is indicated 

(S) \fter tin' press has oiiee bemi tilled ni tins way, it is only ni'cessary 
to add fresh ml from turn' to turn' to replace tlu' small amount lost by h'akage 
through tlu' stulhng box of the laige pi , ton In oidei to diminish this as 
much as possible, it is m'Ci'^s.n i to sck'w up llu' clam|inig seiew and iiiigt' 
as tight/ as possible when the jness is out of o[)('t,it am, so liiat the w'mght of 
tlie large jiiston does not unnecessanly load the oil and cause it to ilow thiough 
the pait-s which are not (piite ml tight 

Further, it is advisable to use only one manometm' during mdinar} opera- 
tions, and to us(' the otlu'i only for jmrposes of contiol. 

(b) In case the collar is completely tight, it is jiossibh' that air has aeeumu- 
latcd under the sti'ilhngbox during eh.aiging with ml ddiis can be removed 
by means of a sciew [irovided aboxi' the column F. 

(10) 1*1 esses which conniloti'ly crush tin* brKpu'tte are pio\id(‘d with a 
block of cast iron to act as a support. 

if such a jiress is to lx* usi'd for ti'stnig two hahes of a brnpietto 
cemented one on top of the other, it is only necessary to ri'inovi* the ('ast iron 
plate, will'll the oil nei'd not be interfeied with. 

A testing press of this ty^pe, but provided with a belt and pulley 
drive from the transmissiim shaft of an electric motor, is installed in 
the Kgl. Bergakademie at Berlin (Ih’eparation Laboratory"), and has . 
given (phte good results in a large number of ti'sts. 

Tdie degree* of ])enetration for reducing gases depi'nds on the 
porosity of the brick. A .siiitah!(* measure of porosity' is the amount 
of water whieh can he absorbed, I'.xpressed in volumi's jier cent, of the 
briijuette. l^'or example, an ore briipiette of 20 per cent, porosity can 
take up oiie-tifth of its volume of w;iter. It is only necessaiy, therefore, ■ 
to determine the cubical contents of a bri(juette, and to drop water on it 
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t'roiii a Ji^uliiati'd hiirt‘(ti' until saturattMl Fimn Mn* Noliimr «»1‘ water 
al>S4)rlHHl, it i|Uit(‘ a simple m. liter to (‘aleiilate liie ji<u’o^it\' A i^ood 
porosity is reei 4 ^nised hy tlie tact that the l>n<jUell«‘ sucks up the 
water ra[)id!y. 

Anolluu' iie-tliod ol trstiui; consists m wei^hin^; the hiiipii't (e, 
all(3\vin;4 it to stand m watfi until saturated and then le w eielimj^r 
From tlu' ineri'ase in w»‘i^ht the poiesit\ ran l»e ealeiilateil in t('rmN of 
percmita^n^ hy wei^lil hut this dors imt peimit of t he eompaMson of 
hriiiuettes of ditlc! eiil sj)i ( itic yi a\ It les. 

d Lhe inlliuniee ol Mtam at I »() (' is deteimnifd 1)\ suhmiltiny^ 
the hri(]U(‘tte to the aeteai of steam ai a piessm,' of \ a I mosphei (‘s 
al)0 VC t he Ol d 1 na I \ [U essii i e ( eon e,sp( a id i ny f o t ht t eiii pera t ii i e 1 1 ( j ii 1 1 ed ) 
in a suitable clos.-d \ ess. 1 for a pie delermiii.'.l tim.* I'lidei (his tieat 
meiit tlu' l)ri.[U(‘t (es should not fall to piee.'s 

1 lu* test tor I'-sntaiier to the aetioii (i) steam can also lu eomhined 
w ith tie* follow my 

4 In oidei to test the p<»\\t i ..t li''l.liiiy toyetliei at t. mp. ia(ui<‘S 
of t)( to t o I (too ( it \\ ed* 1 1 ny u e s a m ullh' 1 1 1 w 1 1 H h ( he hii ( j 11 . ‘t i e is 
phuaal and li.Mh'd !o a (. mpi'ial iiie of MM) (’ 1)\- m.-aiis ol yas 

WVd.liii- iisi s Ml. Ii I nmtlle ,il llie S.di.r,.! oi Mm,-, m I’,, ilm Tli.'lai 
.|ii(‘tle IS |)Ia. .‘.1 111 I Ilf I until.' III.! t. '■1. .1 I Ml si >, imi li l,\ im .m , ..j i m.il! i.irss, 

\v 111 )se pki 1 .11 e 1 ii'a t ei I to sHt) (' h\ m, m-, ,i| .'Is ll.iiiH III till, \\,i\ it 

can lie simwii lliat win), nmih,' la iijie-l I <■ ' to, oo'iieOi ..n In iliiie, etli.is 
Ik'coiiic st mms'i 

Weddiiiy proposed ( , eoiistiiKt a testmy .ipjiaiatus (skeicli.'d h\' 
him 111 SI'di/ und lltttti, |> 7i.) into whose (nIiikI.i 'team at. 

loO ( f IS admit t.'il, and then caih.ai mouo\id.‘ and eai h.ai dioxide aie 
inlrodia'ed with simultaneous tie i. a-s- of piessuK' 

5, At the I Ised.'l' \\ ol k s ( 1 u' hi i(| Uet ! es > j,. ‘ t est . .) ,i i e placed 111 the 
tiriiiy hole ol a hoilei heal.. I with blast fiii mice yas.-s aid iiiainlaiiied 
at a iemp.'i ature ol 1000 1100 (' f.a alonylim. 

1) ( )ii economical y i oiiiids the costs of hi ii|Uel( my oi ayyloiimi at ion 
must ho as low as possible, ami yemaally shoiil.l nof e\e. ed Itiediirei 
ence ii' priia* lietwa-en line and coais*' oies (usually 0 to 1 matks), in 
iiu case must the}' exceed tin j.iie.' of lump oi es ol’ isjual (pudit}. 
Consideration must he yi\ .‘II to tli.datd (hat, yo.xl hrii|ue( I .'s ai e often 
of yreater \alue than lumj.s of Ilm same kind of ore, aid can tliei.'for.', 
under certain eii cumstances, d.-iiiand a coi i espoidinyly liiylmr piie.] 
Briquette Testing Institution.— Weddiny ' advised the eslahhslm 

* Vi'rhandl. rts lU’Joid. d . (!> li.ei ^ lllo7^ j, -JlO 
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til. Ill (.1 .1 testing lMl...n»iorv I'nJ or.- hi |» .-l.-i .iM y niV 'mi ral 

(hiiiiati\, v\li.ic s) --f . iiiai !<• r.\{»fnin'-nls .,1 L((ii.-ial ml. Test coiil.J I..- 
uikI.-i (ak.'ii on th.- appl km hi 1 1 1 y ol‘ th.- vaiiods ni.-lli.^ls loi th.- hri- 
( j u»‘i 1 1 n "■ ol 1 1 ( >11 1 .1 (M. I le 1 K (-.‘ssa I \ n 1 . -a n^ “si K tuh 1 h. ‘ pi . .\ i . I.-. 1 j. ii n 1 ly 
liy Uh- Slat.' an.l pii \ at mdiist i y It is aKo njcoiimu'ii.lt'd that th.' 
vvoik ol ill.' insiituiioii should 'iK-lud.- tin- testing of nietli.xls and 
apjilianc.'S foi tlir niayn.'iia c. .iK-.-nt i al ion of pool iron oics 

Tills jaoposal (-.iiisi'd ill.' ‘ ( )m' I ln< j u.'I 1 1 n;^^ ( 'oiiini ission " i list it ul nd 
.SOUK' \ t'a 1 s pi .'\ i( ms! \ hv i lie “ \ fi .'iir d.'iii s.-Ikt kasmli iii i .'tileiii to 

s. 'iid a ciieiilai leth'i to ill.' wholi- of ill.' (i.'rnian ironniast .'i s, with tlio 
oh|.'(-i ol .l.'l .'1 niinine if ih.'i.- w . !<■ suHicii'iit ml. i.'si in sueh a pioj.S'l. 
an.l to wliai .'\lent lli.' mstiliiti.»n would !».' us.. I Th.' M'siilt of th.- 
{‘irculai w a s, how .'\ er^ i hat th.' t mmiissi. >ii i .'sol\ .‘.1 at their iii.'i'iiny 
oil 7ih I )('.'eni hi'i' Ifioy that ili.' .pi.sti.iii ol th.’ .'stahhshni.'nt .il a 
test iiiyMiisI it lit am h.> 1 elri 1 .'d hack forth.' pi. 'sent Sin.'.' that inn.' 
no ot 1 II eoi K 1 iisK ai has h. '. n a 1 1 1 \ .'. ! at up to t lu' pr. 'sei it and it is |e 1 1 
t :0 till' <] iM('o \ .'1 ('I s a nd w'otks nia n<i y.'iiii'iit ol lilast liiinaees to eairy 
out th.'ir ow’ii i.'stiiiL; of hi i.pi.'t t.s and hii.pi.'ttine nietho.ls m .my 
inaniu.'r wdiK'h ('onmiends its. hi to lli. iii 

Experiments in Blast Furnaces \o maii.'r how sat isfa.'toi \ the 

t. ssis ('arri.'il out, m hti.piet ie t.'si nn; lahoi at oi i.'s app.'ai to h. th.'y 
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sKrrioN II 

VARIOUS METALLURGICAL AND SMELTING 
BRIQUETTES AND AGGLOMERATES. 

I'^K.s '2 tit 7 aie 1 1 '|)! < tilut tinns hum phuiu^i n\' a nniiiln i of df 
llui' dim! atid iiit‘tal In ii|Ui-ltcs ami aLfudniiim atf^ ol \aii('i'i 
diiiii iiditiis w (‘i'_:;lit s tie alii'a<l\ j)ui!iti(l mit uii p M (iirsliapf 

oi tilt' l)!iipii‘ll(s IS of I cl.it i\ cIn littlf impuilaiict fiuiii tin puiid ui 
\'if\v of siiirlt ini; or niflliii^ \t thf s.imr tiim- if iiiiisl iiut he fui 
^oUon t liat stonrs \s il li shai p (’ui iu*i s and t difi ^ air liaMf t u \ mid uii 
wclcoiim ijU-nililms oi tim- or* \>\ m umltiiim ami altiition i ^p(l■lali\ 

1 i t !m 1 n i( pm( 1 1 s a 1 1 ‘ Mill \ inudm ali‘1 \ h i oiil;; |•'l oiii tins pui nl ol' \ k \\ 
tlmii'foi»‘ loiind shapes with ,is few (mI^. s a^ jnusihle aii tin most 
desl! able 

Hall hi h pn 1 1 1 a 1 1 not pi ud ms-d mi accu,i n( uf sp. eial dill a nil n s in 
pi essi ni; 1 lilt I'p; < I ( p ) I 1 1 1 ij'^l I at a t I , t In < i < p p hi a pi< 1 1 . s ul li m l \ 
cnislitMi /iMi‘ slap and pitin, piepaied in a lull pie^s ami liowinp 
tin lollinp lines (piite ilmt im 1 1\ I ’ p t < • t he pn unit tin epp iui m lias 
not h( I II ad'tpled ful non-ule hinplettes in Spito ol then leeupnned 
sintahh p' ’ rile epp sh ipe m oiii\ ,ip[)li(Mhle t(» etalani methods of 
hi Kplet till:’ 

(’\dnidiieal shapes can how t‘\ ei , easi 1 \ he piudiicefl loi all kinds 
ol me( a 1 1 III piaa 1 hinpiett''- The flm dust hinjuette, Ntt ,> lip 7 
Is a siinple CN hnder, while the hinplettes in lip i (1) ( line dii'l), 
lip. d (II ami 1 '2 1 (east non and steel swaif), and ni tip h (I .7) 

(iron ai'tl other metal swaif) an- (‘\ Inidrmal, with sliphtly eomsl 

edpes 

Tim truncated, st(‘e[) ('uriical I \ pe of hi npmtte is illusl i alctl in lip 2 

(3 and d) 

d 1 m" eiihiea I hrn piel t es with 1 oil iid's I \ ( 1 1 ica 1 ( d pes shown in lip 3 

‘ Sinitl ii/nl / / ua 1 \ ., a p ;)S M\ . n iM'fem t It ifiU L M.n l-ni had a n.liph 

I riamiiiicnili d 1 ln' « cp diapt* fm In-- jnet c-- ol la npiell inp 

la 
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and duivohitind 


(7,5, [, !)) I’di'tii n t laijsitioii sta;;!; lo the |)lane-si(f«al, (’uOical 

1)1 ii|U)‘t 1 es 

'I'Im'S)- Oi'i'i lift tcs aic siinilai to tin; (l!s(*-s}ia|)(‘(I 'flat cubes with 
idiuiOcd shot I, fdfes as shown in lii^. 0 (h) (l>urnt pyrites) and ( 10 ) 
( w'l fiiiydit 1 1 on diilliny;s) d'he small exp('rini(*ntal sani[)les, 5 to -S in 
tiy^ 2 , aie also (uihical in shape' Brick -shapeal hiiepiettes of more 



7 


loo C \'.ll 1"10 old 1 O'llK I Ir.S ['llll'lfce (, 1 , C, f), 7), two Mi 1 1 nil OJ c ( 1 ), 
llut du^t I s, 10 I. 

(I' mill Uic K;;) I'n i^MkdiU iiiu' 111 iioliii ) 


elongated or (piadiatie* shape are' illiistrate'el in fiy. 2(1, 2, 0, and 10), in 
tif 2 ( I aiiel 2), anel in liy;. 4(1, 2, and 2). 

2'h e' oielinary eloni^ate'el hidck sha[^o is me't with in (lerman\' while' 
the ijuadralic sh;\pe‘ is custeemary in iSwede'ii. 

( ii'iie'rally spe'ukino, the' hiick shape* is only suitable for ore or tlue- 
elust briiiiielti's e)f ^reat strenotli em the* ^oxiunels e'numerate'd aliove'. 
It is ([uite* immateiial wlu'ther tin* stre'iie^th is attained imnie'eliatel}* 
afte'i* pie'ssine;, by any subse'epiemt preiee'ss, or by ('xpe)sure tee tlie air 
d'lie' brie'k shajx' is \e'ry e'onvemient. fiom the* peeint f)f su)»se'( jUe'iit treat- 
mi'iit or stoi aye', since the* ))rie[ue'ttes pe'i mit eif e'asy stack iiiy in w agyems 
e)r on the store yround. 



METALI.rR(iir\I, A\h sMKI.Tl\<; IKs AN'l) A<UJl,<)MrUA TK.s. : 

In addition to tin* ^liapos ilhistniU'd. otluas an' nUo nindo r 
ilnnin sliajx' with tlu' lop and hot loin (‘dm-s roinult'd oil', and hi iipn't t 







Mri'\i,[.M:(.i('\i Wh sMi'i.i i\i. i;i;u,>n I'M's \\i) omfi: \ i i-s. :2‘^ 







(froni K^I r>rgifc.a- 
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I'.iiW.d I'l'ii.s \\j) irnvf; 


flet niiK Mi ffom the jioijit of \ i<‘w of tlie reduction, so lon^r tlie 
in<li\idu,il |iiret T stiM col 1 rsj^ond to the ie<juii‘eiii('nts eiiiniiei a{«‘d. 
4’he wei^dil ol lie* hi i< j net t r eiihieal eont('iits / sp'^eilie oi-avil\ (or 
(letisiiy) 'I'he sprcifie yoavity is (l(4oriiiine<l h\ the kin. I of nialeiial 
oi th(' hii.[Ue(t iny^ niixt 111 e, as well as h\ thestienyfhoflheeoiiipres- 
s ion and hy ( he j»h \ si. a I and eluanieal ellhel s .4 an\' possil ilc siihse.jnent- 
( I »‘a( ni.'iit (niKi.illv sj). a k 1 ny^ llir })|-i(|nel tin;j; costs [)(•]• Inn ih'cr.'ase 
Wilh inei •■asiiiy^ sp.'eifie ;^ria\i|\ of (he hri. j int les. e\(a'{.t when the 
attainment of a hi;.^h density l•nlalls h<‘a\y e\pi-ndi( ni e No\sada\'s 
a niinimniii d(‘nsit \ ol I ]• t,o 2 I is aimed at in th.- hi i(|ii( t tiii^ of tine 
diist , h\ adniixl 111 .' of liravy oies ami hiii nt j)\ rites 

The I )I i tie I pal dimensions and umyhts of the hi npi. f tes illnstiated 
in liys. 2 to 7 are nivmi in tin* follow myr tahh- 
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111 .' ln‘a\iest ol th(‘ hrnpiettes d.'alt witli Inna* ar.' npw ards of r)’;") 
k^^s. At nian\ works, how e\ ei-, st ill Inaivi.'i' hloeks are pi'odnce.l , e.(j. 
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i{iii(^n:rrE.s avd r.iUQri-n'TiS’o. 


at th(? Fri(‘(lrir}i-\Vi|}H*linHliuttc at cylindrical stones oF 1<S0 inin. 

diameter and IdO mm. Ijei^^dit, Wj'i^liin;^ ahont 7 are compressed 

diirin/^r the vvoikin^ up oF Si**;^rjand roasted spar At the Fiiedeiishutto 
O.S., bri(j i]ett(‘M w<‘i^}iin^ up to 7 k^^s. are [>r<‘pared. 

Tlui HUjxndicial appeal an^M- oF tin; liriqiiettes is seen From ti<'’s 2 to 
7 t.o he partly srnnoth, Slid even himht in a nnmher oF stomps . while 
otluu's are rou;^h, ac<;ordiiit( tn the nature oF the material hriquetti'd, 
the pressui'i; applie<h an<l the kind ot .suhsc<|U(‘nt treatment which may 
he applied. A n)U;^h, j)or‘ous surtae** is the most Fa\(>urahle to})en<‘tra- 
tion hy the ledm-in;^^ ;^oises in tie- blast. Fuinace 



I'’ie. 7, Cell jdteh (1 ), iiiul \iiiious (‘cll-pilrli In i<[iicl tes ol omI ami aiitlii.K ifr (‘J \b' 
iml <>l lluf diet (TO 

(Croni the liii'iiicttr C'‘lli ( ti(»inii the KkU IWTtcjik.i'Uniim iWiIiii ) 

d'he sti'uctur(' ol the' hri<jih‘ttes is invariahl\' finely ^lanular (com- 
pare tin? brokiMi pit'ces oF various ore and llue-dust hri<jUettes shown in 
fi^. I (10) and fi^o ;i s) with the (‘xce[)tion oF ineOil-swarF 

hriijuettos, wliiidi show a coars(*, curly, or ja^^ed appearanci* accordin^^ 
to t.lu* si/e and shape oF the filin^^s, drillin^^a, or planin;^s pressed 
to^(‘tln‘r). 

Tin' cln'inical composition oF tin' briquettes corrt'sjionds to that oF 
the constituent raw materials, tlie ratio in which tln'y are mixed 
together, and to tin' subsequent tn'atment. The principal results oF 
analyses oF some briquett's prcHlueed by the scoriation process' are 
^iven lielow : — 

* Ao'oi'dinj' tv) Z, Htni n Ufittviim. litintisthnu, llK)t>, No 1 t P 
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SECTION III. 

METHODS OF BRIQUETTING AND 
AGGLOMERATION. 

A. GENERAL SURVEY. 

'ruEHE are ali‘(‘a(ly a miinhor of uu'IIumIh of bi iiUK'ttio;;, etc . eRjiccially 
for iron ores, hui'iii pyrites, and line dust, wliieli dittei' from eacli otlier 
in a ^rreater or l(\ss(‘r dt‘^re(‘. Only a very limiteil nnml)(M\ liowi'vrr, 
have passed tlio cxperiimmtal stM^(‘ and liavf^ Ixam ap[)li(‘(l on a 
manufacturing^ scale, and only a f(s\v methods have up to th(‘ [)resent 
found extended application. This is due principally (as already 
pointed out in Section f.) to the very varied nature of the matmials 
to be dealt -with, especially in the case of Hue dust, to the ri^dd 
re(|uirement8, and last, but not least, to the <juestion of costs (p. 17). 

First, a general review of the whole of the known methods of 
briipietting (brick-making and agglomeration) of iron ores, etc., will 
be given, taking as a basis a bibliography given by A. Weisskopf in 
1903d and since added to by H. Wedding in lOObd and (J. Franke in 
1909, and altered in places. 

In the first place, the classification depends upon whether the 
briquetting is carried on with or without binding material, and 
whether, in the latter case, the bond is of inorganic or organic origin. 
Further, the processes are distinguished according as they are carried 
out: by simple hand kneading, or in a press with moderate, high, 
or very high compression at ordii»ary or elevated temperatures; 
whether, under certain conditions, the prc.ssed blocks are sintered, or 
whether the impressed fine ores are .sintered or fused together 
(agglomeration). 

Naturally, many combinations of the.se processes are possible, 

* Froiu a, Report by A. Weisakopf to pie Allgeni. Bergman nstago Vienna, 
1903. 

* wid Eisen, 1906, No. 1, p. 3 e( aeq. 
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especially according as the eompressiun takes place in the culd or hot 
ctjftdition, and as heatin;^ is applied hefon^ or after the pn*ssin;;. In 
luldition, then? are mnin'rons intermediate poH-esses helon^dn;,^ jwirtly 
to one and partly to anotluT group. A large number of discoverers 
have protected by jiatents many doubtful combinations. s 


METHODS OF BRIQUETTING AND AGGLOMERATION FOR 
ORES, ESPECIALLY IRON ORES AND FLUE DUBT. 

I. Briquetting or Agglomeration without Special 
Binding Materials. 

with -- 

('0 .Simple J, ,111(1- ( ('oiticli,! iimi,., fui .'la^ry .>i,s 

\ I-.uigloiui, f..i |.ui[.lc (b(b, hini.t pyiilcs 

(b) ( 'iimpu's-iou III) j 

'i''' iii'i'lci it(> Mdi)''lelil Miiiiiif.; ( o , hir oi mlc iiiid hui ut ccpjH'r 8( hi^t ichkIih'#, 
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fl) H.P. 
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1 50,709 
1.09,485 


Col tnfe«n Iron Works 
A. (J. fur clwajiiHihc 
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Mnl^u•n(■d with Mgi;L 
sulutiun. 
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face gioiind. 
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action ol cat home acnl 
when neceHoary 

.Sintering in revolving fur- 
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SinU nrigin chain furnace, 

Smteiing in channel fur- 
nace. 

Sintering in ring furnace, 

^intei ingin revolving fur- 
nace. 

Sinkiing in special step 
roasting furnace. 

Sintering in a shaft fur- 
nace and kneading the 
sintered niasd with 
toother] lolls. 
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\Vi‘-Mirig(l«65) . 

Kiisjon III r»»rlieratory 
furnace. 

D.lir. 47,1.'{2 
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>1 • 

Kii'^ioii with lluxe‘'. 

,, 1.0, 672 

.Stem 

KiiHioif witli mluciiig 
agcntn. 

Aiii.l*. 160,152 

Kutlieiibiitg 

Fusion in elcctnc rull fur- 
nace. 

,, 100,160 

(lall.iaitli k SU-uurt 

Fusion Ml clf'cliic resis- 
tance fiiinaco. 

,, 780,710 

CIttUfl 

Fusion liy means of an arc 
between two inclined 
troughs conveying the 
materia]. 


II. Briquetting with Binding Materials. 

A. Wini InoiuiAMc Matkhiaix 
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Schumacher (1908) 
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1 

1 


Laiigloan 

dust 

Huiiil pyiites and mag- 


1 



netic Moll Ole. 

(c) W’ilh due dust. 

h.K l‘. 

01,062 

" ( liviltos. 

1 

( 


('oncordiahutte 

See II A, 1 (n). 

2. With clay. j 

1 

1 D.Kl’. 

f 

71,203 

(1805). 

Heii/el . 

Laug& Fitiy(1880) 

See 11 A, 1 (rO. 

Ote, limestone, and coke 
Slag, coal dust, and lime- 

6. With lime. 



I5orthier(1830) . 

(a) With calcium car- 



Btoiie. 

bonate. 

[ D.KP. 

135,141 

Koeiiiger 

Limestone, Itorax, sul- 




phuric acid. 


a).R.r. 

485,810 

Edison . 

Hui lit limestone and clay. 




Wedding 

liime and carbonic acid. 


D.U.P.' 

*78,013 

Duisburg Conner 

Lime and aslic.s. 




Works. 


(/.) With biiint hmo- 


111,042 

Kleber . 

Lime, blast- furnace slag, 

^tollo (lime). 



liydrochlonc acid, and 





steam 



103,777 

. 

Lime, Silicates, and steam. 



111,034 

,, . . . 

Lime, silicate, chloride, 





and .steam. 




Straschitz 

Milk of lime. 


1) nr. 

183,108 

Weiss . 

Suhseiiuenttieatmont with 

(c) With slaked lime. 



Schumaelier (1908), 

CO.j under pressure. 
SuhMS[uent heating to 


ores. 
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• • 

ihK.P. 117, itn 

< 'ramvi . 

Plaater of PaHa, lime, 





Portbuid cement. 



1 .. i:*9,90» 

Lovrdithal 

Magnesium tdih-iide and 


('/) With pla.sh r ol 


.sand (ipiartxiUd re 


Pai Is or «.eim ut 

in. 641 

I.thmaiiii 

ment). 

.Magmaium sulphate and 




aiHlium carlh-nate. 


('■)\\mIi Mlloale nf 1 
lime 1 

^ 149,13:- 

i 

Reinke 

r.ime ami cement. 

1 Wollastoiiite Irom ipiaitx 


1 

1 

Sihunutlur 

1 andgioundlime. Treat 

1 meiit u ith ste^im. 


{^f ) With lime in \ an i 

) 

( (letmaii Bni|iie(tiiig 

Konnation of a sjUratu of 


0113 lelllis. I 

f 


lime hy healing. 



'DRP. So.r-.'N 

1 li-.mliiiviii . 

t'oM hla-st fuinaco alag. 



Am 1*. 167,361 

’stem 

Stilling 111 molten hlawl- 





tuinaee nlag. 



D.Kl' 111,012 

Khb.r 

Kune, blast furmu'e alag, 





hydioi liloii.-acidsteam. 

4. 

With 'lag <t| wahi- 
glass. 

133,312 
and ad 

t thei sehiill-' (Seoi la 
in- thod). 

t Iiaiiul it<si hlast furnace 
slag and aleain, milk of 


ditional 


lime, St. am h irdeiiiiig 



patents 


of the hnipiettes. 



,, 6 4,261 

Selnudit* I tiemn 

Basic slag 



,, 82,120 

Wust . 

Wat-'l glass 



,. IM.r.M 

\|eW(s 

Wal. r ghisH and ashestoM, 



^ In3,46:. 

K..I1S.. 

Watei glass ami st«'am. 

r». 

\S’ith Kii vlgulii, 0 11 1 
iiallili , and ni"lassrs. 

jl)K)‘ 191,020 

Dniik-'ll-i'lg 

/ Sinfei mg the hriijUetleH 


See 1 1.116 1 

\ m a 1 mg fill iiace. 


11 

\\ 1 l 11 ( tin. \M(' BlMONtJ M.M Kill 



/ 


,Minai\ ami .Soii-liv 

f^-'king with pit I'oal 




(Do:.), 


1 

W ith [111 (ii iiIIh I till III 1 


Ketp.lv (ISO:.) 

,, , , . ,, 


nt 1 oal. J 


We-lding ( 1 '*66 ) 

Blown coals loiitaming 


1 



pal illili 



1) i; i‘ 111, 127 

I >.ihh. Islelli 

|■■'lUcoal diisl. 



KIM’ toi,o90 

l.an.lin 

Pil co.i], 1 ir, Ol rlolled 

‘j 

^\ltll lai, l'it<’h, j 


hlood. 


asphalt, petroleinii | 

,, 117,112 

1 1 nil- Iiiiaiin , 

Biteh With Cok<’ (w»hh1 


(Masiil), (loLt(d 



charciml). 


blood. 


\\ 1 issiu.inii ( . 

( ’oal and jtltcli. 




\\.dding(1890) . 

.\sphalt ol M.'iNiit with 





flue dust. 

3. 

With C< 11 plteh . 

DIM' 13 1,897 

Trainei . 

1 lilgnoaulpliite hhIIh, coll 
\ pitch. 

Naplithaleiic, parafliil. 

t. 

With najilitlnileiie, j 

paraflin, molasses 

D.Rl’, 8], 906 

I'eg.iii . 

,, 191,020 

Diliikelheig 

MolasseH, Kii Hclgiihr, 

carnal 1 lie (11, A, 6). 

6. 

Witli riMU 

DRP. 132,u97 

Kdisoii . 

liesin (-.oap 

6. 

With staicli 


|le-)p‘-hl .Mai ton 

( (1906). 

f SlJin h jiaste from mai/,o 
j ami wi eda. High piea- 




1 sure. (Kgg hri'iueltcR ) 


BRIQUETTING METHODS FOR METAL SMELTING PRODUCTS, 
IRON AND METALLIC SWARF. 


For Metallurgical Products. 


Simple compre^^sion . | 

Binding With slaked lime ( 
and hiirut |i\ ritf's. i 

With tar jiitch 


Mansfelr] Milling For load hearing flue 

<'o. fliist, 

Anhalt Silver For had Ixariiig flue 

Woiks. dust, 

f Oker Zme Oxide For erushed 7iii(: Itoaring 
I Plant. hlagH, 


In addition to a nuinlK r of the pat^uta im iitionisl above. 





For Iron and other Metal Swarf. 

ha alHjve under I. 3. 

• ,, 

As alxive under I. 2. 
Midsloniiif' with limtf- 
water. 

B. DESCRIPTION OF THE METHODS. 

In tlio following pa^es the majority of the methods given in the 
alx)ve table will be dealt witli in order, briefly, or completely, ac- 
cording to the re(juirementH set down on p, 14. Examples of practical 
application and working results of their suitability will be given when 
it appears to be desirable. 

The mechanical arrangements used in the operation of the more 
important processes are dealt witli in the later sections. 

I Briquetting without Special Binding Materials. 

If the ores are rich in iron, Le. they contain in addition to the. 
usual iron-bearing materials (iron oxide, black oxide of iron, iiydrated 
oxide of iron and iron carlKmate) only little gangue, this process is re- 
commended by its simplicity. If, however, tbe ores are poor in iron, 
tthe gangue (especially clay), whicb is present in large (juantitics, acts 
partially or completely as a binding material, and tlune are therefore a 
number of possible intermediate processes between bri(|uetting with and 
without special binding materials. 

1. MIXING WITH WATER. 

(ft) Simple Hand-moulding. 

Clayey ores are stirred with water to a thick paste, kneaded and 
moulded like loam bricks by the simple process of hand-moulding. 
In this way, for example, the Cornelia mine prepared its ores for the 
^ Cornelia smelting works in the middle of the nineteenth century, and 
even at the present time burnt pyrites are treated in a similar manner 
at Langloan, in Scotland. In the first case, the brick-making depends 
upon the presence of ^n iron-bearing clay, whereas in the case of the. . 
burnt pyrites or purple ore from the copper lixiviation plant the 
sodium sulphate left in the residue acts as bond. 

In both cases, however, usable bricks are only obtained when 
the water is expelled from the blocks by calcination. If 
eflfected in the blast furnace, the briquettes again fall to a ncMi^S 


to A high (ui(J'|ireasiiie. ( ’ *' 


D.Iir. 176,657 Weiss 
„ 178,303 



OompfMsioii with Mcxlanito Pressure. 

Mansfdd Mining Co* 8 MvthoiL 

(For cruJe auit calcmwl c<)p{>«r schi#t 

V An explanation in given on p. l> as to what is meant by those ores, 
v^e fines freed from bitumen by heap-burning and raketl out from the 
^histy sfiale are sieved and mixed up with water and the fine burnt 
jSfthist residues from tlie sieving plant. They are then pressed into 
fllocks by an ordinary brick press under no H[>ccial pressure and 
embedded in the burning heai«. The lime and clay contents of the 
-fine shale form the binding material. 

*i he pressuro ninoiinty to 15 kw. at a inaxiinuiii, uinl tlio proHNCH arc- inami' 
factured l)y thu coinpany’H cn^iiu'^rin^ Mlu)pH at Saij^orliutte, near IlcttHtidt. 
Output: an average of 1000 l)l(>ckH jH’r 0-hotir aluft. 

ftoya of from fourteen .seventeen years of age are engaged in working the 
^resaes. Tliey are distributed as follows. 

- for mi.xing the fines and carrying the mixt>jre. 

1 for shovelling. 

1 for removing the pressed l)IoekH. 

2 for carrying the Ifiocks to the caleinaliof) heaps. 

Total 6 

I' 

•Fur each 100 pressed blocks, 8 kgs., alK>ut 32 pfonnige are |>aid in wages. 

2. COMPEESSION WITH MEDIUM OE HIGH PEESSUEES. 

Kertsek Iron W<n*ks MetJuxl. 

(For argillaceoug l)6»n ores.') 

At the Kertsch Iron Works in South Russia the hxal powdery, 
^ayey, oolitic brown-iron ores (bean ores), containing 42 per cent, iron, 
ire first sieved. The fine material passing through the 20 mrn. mesh 

the shaking sieve contains 17 to 18 jwr cent, water, and is dried at 
w to 600^ G. in a Grondal shaft furnace heated by means of coke- 
goa It is then pressed to cylindrical briquettes (10 rnm. diameter 
cm. high) in a Couffinhal stamp press under a pressure up to 
^f^tolOsphere8. 

output of the briquetting plant amounts to about 12,000 tons of 
F’* nionth. Costs amount to I'fiO marks per ton, exclusive o( 


lejdler, Stahl und Ei$en, 1905, p. 321 tt $eq. ; and 0. Simmersbach, E. Bmar 
1906, No. 14, p ISlg 

a 
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As in ilic pH'vions case, tlie clay contained in the ore obvit^usly 
forniH tlie hindin^^ material. 

Othrr M<'tli(}(Js. 

ir thciv* is nof. sijfrK‘i(‘nt clay or otliei’ hindin^^ material present in 
the or(*H, the preparation of ^ood stron*^ lai([Uettes without the employ- 
ment of additions, merely l)y tlie use of very hieh pi-essure, presents 
sp('ciul dilli(ail( ies, since care must he taken that the particles compressed 
to|(etluM' are not separated a^^ain hy the expansion taking plac(‘ when 
the l)i-i(jiictt(‘ is heated in (In; blast furnac(‘. 

It has been shown in the. patents dealt with under II. that various 
methods of ()vei-comin<,^ this hav(‘ been attmnpted, first and bjrernost 
in the diri'ction of sti’t'ii^dhenin^^ (he exb'rnal portions of tin' briipiettc. 
d’his is eflecti'd by seltin^ up sup<‘rficial oxidation, by heatinn in an 
atmosphere of carbon dioxidi* or smoke ^nis to product' a sti'on^ crust; 
l)y stainpiii^^ a layt'r of sjiecial bindiii;,^ material, or castin^^ mol(-en iron 
round tin' brit|U(‘tte. Ihit ('Ven if it bt' po.ssiblt' to pi'epart^ bri(|Uettea 
of nr('at- strenetdi in any of these ways and to introdui’t' tln'in into the 
blast fui-iia('e without much l)r('aka;^n*, it is still very doubtful if the 
britjuetb's would Ix' sutlicientl\' resistant to the action of tin* nases. 
In addition, eonsich'ration must lx* e'ivtm to tin' inert'ase in the ('osts of 
bri(|Uettin;,^ which would ceitainly lx* t(x) hi^di in tin' last pixx'ess. 

Tin' metlnxlol L \Veiss(l).K l\ 1 75,()57) ('onsists — in its ap})lication 
to certain or(*s, metal swarf, and .salts— of a prc'liminary moistening of 
the bri({uettin^^ matei'ial with dilut<‘ ma^oiesium and calcium sulphate 
solutions. This treatment <'nables strong bri(juvttes to be prepared 
by aubsixpient compression under a very hi^di pressure. Such a sli^dit 
(juantity of salt solution can hardly act as a bindin^^ material, but 
should rather be de.scribed as a stimulatini; «-^^c'nt, since its addition is 
of considerable import,- and the real succe.ss of the briquetting is not 
to be a.scribed entirely to the bond contained in the ore or to the high 
end -pressure, d'he application of the proce.ss to metal scrap is de- 
scribed below. 

Acconlui^^ to tin' patent .sporitication, tho solution can he obtained v^ry 
cheaply fj'oni tho slimy residues of soda-water manufacture. During the 
docomp'osition of dolomite w ith sulphuric aeid it i.s well known that a slimy 
residue is loft, eoixsisting of uudi.ssolved magne.sium and calcium sulphates and 
a saturated a<jUcous solution of these salts. The aipicous solution is sejmrated 
from tho nisoluhlo constituents by ccntnfugalising. 
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'Ihree }ft(h<Mh /-y Ih' 3’. Scini nitirlK r 
For i’' '• iu^t 1 1'f’'''' ' 

These (it'p»‘iul upon the diseovcrv that llu<' dust itself, ns n j'l siill of 
ita special composition contains oirator or lessor tpiaiititics iif li\ «liaulic 
ceinent-likc hindino mateiial.s .dthouoli iii consid,M-a})l\ diircirnt pio- 
{>ortions from such livdrauln* matciiaK as roitland cement When 
tlie dust is collected as it tails, and is simply nuustemsl with water and 
compressed, it presents only a scaics'ly {nucejit ihh* tendency to hind, 
and only then when treated in the fiosh condition Spianal means are 
required to efrectl\cly dc\elop the power <tf hindiny. 

.1 —An addition of to 2 jnu' cent of a stimulating (catal\tie) salt 
Rolutiou, sill'll as lor example niaL,oiesium chloride, ii i >n sii Iphal e olc. 
lias the ett’eet of cailsiiio the blocks to himl tooothei as soon as time 
leave till' pi ess Almost immediately an increase m (empei .at lire ot 

the hliqliette, lakes plaee . the haideliino piocess IS complete III a 

few hours, w lien ( ho In Kpiettes can he remo\cd dit,-c( fiom llmpnss 
to the ore wae^^niis and tipped into the oie hins 

Ma^mcsimii clilonde cm he el. tana d cltcaplv as 'a hye piedm t in Ike 
manufuctine of pota''s|in.. idderide 

Ji. The hiiqiielles Jifepaied fh.iii llut' dust wilhout anyaddilion 
of cataiytically petin;:; salts, ai«‘ tieated wilh siijx rlieated steam in 
a hurdeiiino kel t le foi soim' hoiiis (ly this means quite a ;.;ood hond 
is eflected with n my kinds of tine dust The stienoih (d these 
briijUetti'S ('an la* .still fui'thei- increased hy the addition of , small 
quantities--', jici cent — of tin' ahove-mentiomal salts hefotelhc com- 
pression proces.s, 

C. — Th(' hiiidin;^^ power of almost all \arieti(',s of flue du.st can he 
increased in a satisfactory manner hy lioldly ^rindino the Hue dust. 
This process only ojva's ris(^ to 'cry .slij^htly increased costs (ahout 
20 pfenni^e per ton) on account of the dry and finely granular con- 
dition of the powder. 

Catalytic materials can be added to this ground dust, which i.s 
then pressed into briqut'ttes and dried in the air. J»y usin;^ the steain- 
■Jh^rdening proee.ss the addition of this material (‘an lx* omitted in 
all cases. 

' *^FIue dust, particularly wlien it is ground, has in nnest cases so 
great a binding power, tliat it can he used with advantage as a binding 
onaterial for other ores. Generally sp(*aking, (jrc and iluy dust can 
lulxed in equal (juantities, but if the dust has specially strong 
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biiidin^^ jH)\vrrs, ilie mixture may consist of 25 j)er cent, dust ajid 76 
per cent on'. ^ 

Application of Method A. — The first [)lant using this method came 
into opc'ration ii» May 1008 at the llaspe Iron and Steel Works. It 
was followed in 1000 hy a provisional plant at tin; Dortmund Union, 
and a com[)lete hiiqm'tte factory at tin* Eisenhiitten-Aktien verein 
Dndelingen ( fjorraine). 

At llaH|)e, the wliolo daily accumulation of UO to ISO tons tine dust 
iH ltni|urttcd, with an addition of I per cent, niat^ne.^iuin chloride and 5 per 
cent, plaster ol I’ari.s ‘ TIk' addition of plaster of I’.iri^ chietly selves the 
jiurpose ol iin'rtMsmg the pressin;^^ properties of the dust ohtained, hut can 
he omitO'd if a [loition of the dust is ^^rouiid aecordiiit; totin' nuthod j^iven 
ahovr'. Ill 10 hoiiis each of tu(» presses yii'lds 10,500 In 10, jOO hi iipictti's 
of 0 fi knri. ucij/ht, cipial to a dally ('JO hours) total of LiL’t) Ions, since onc' of 
th(' pi cssos IS idle at iii^dil. AfU'rl'l hours’ stora^tc the stones ,i)i' sutliciciitly 
hard, althoiiLrh tlu' iiia\imum liaidiu'ss is not reacla'd uiitd aftci IS hoiiis, 

At the hoilumnd Ciuou and at hiidt'liutfen ihi' dust is hrajiiettcd with 
1 p('r ('('lit inaoiicsiuiii ehhuidi' only (’oiiipK'ssion lakes jiiacc in a larj'O 
revolMiio t-d)h' pri'ss of (he latest ty[)e hy ISruek, Kietsehel A Co (with 
piieiiiuatie ('oiiuti'r pressun'). 

Tin' l)ri(|Ueiies produced by liiiM nu'thod have an average sti'cngth 
of 150 kgs , sat isfy all the demands of the smelting proei'ss, and iiitluence 
the woi'kiiig of tlu' furnnci' to advantage. 

A(‘('ording to ligurcs given hy tlu' construetors, the costs of hriijuet- 
ting per t'on are as follows — 

Mixing, eonvi'ying, and bri(|uetting , . 0(S0to0!K)M. 

Sinking fund, interest, and dejin'eiatlon (maximum ) . 080 

I'ossible gniiding of the flue dust . . . 0 20 „ 

Alternativi' addition of magru'sium cliloride . O'OO „ 

I'oHsibh' stiaim hardening of briijuettos . . . 0 20 , 

Uonsei|uently tlie total costs amount to . 1 50 to I '80 

3. GRADUAL COMPRESSION UP TO VERY HIGH END-PRESSURES. 

A. Runays MetluxJl. 

(D.R 1’. 158, t7‘2 niid '.iihsuhivry Numorous lurLi:,Mi jiuU nts.) 

Ib'uia^' H UK'thod, owned by the “ Allgenn'inen Hrikottierui|gs- 
gesellseliaft (Merlin W. (il, Untt'r den Linden 8), i.s intended for appli- 

' As a Miader ef f.iet, the liasj»e metluHl should he more correctly aMig^ed^itO' 
the processes' Working vMtli a special binding material. See, however, the 
mfornmtioii. ' 



OP nilQORTTlKo iKD AadWJll«EAtION. 3t 

to ores, meUlluri^icnl products, and the swarf from iron, steel, 
'arid ritlior metals, It is (')i;uaetens,>d )»y the faet that no hindin^ 
material is e'mjtloyed. the dry or slightly moistened material is 
briquetted simply l>y suhjeetioii to very hieh pressures of SOO, lOtK), 
^ and even 2000 atmosplu-res 

The whole pre‘^''ni e is n()t exerted suddenly hnt is imu'eased ^l adiially 
or step Ijy step, uith the ohjeet of ei)mj»l,‘tely ill iviiil^ tht‘ an <iut of 
the material ()idy in the last stamps of the pioeess is (he pKssine 
permitted to rise to tliat height at w liieh the mateiial Immsiiius jtlastu* 
and hinds to;,;et)ier When neei>ssary. the hi nplelO'S nie Sllh|ee(ed 
to the aelmn of ea.ses eontainine e/iii»oni<‘ aeid 

(’ompiessu)n to the (‘ommeneeiiient of sintering is not aimed at. 
nor does it t.ike place, hut, with the vtay hii^h linal jaessiire and 
tin* resnltin;^^ lieatin;^^ up of tlie hi i»juett*‘s. alon<; uitli (lit' j>liysi(*al 
ehanoes ehrmieal ehaM; 4 fS may hr liroiirlit into pla}' which piohahly 
contnhute to\\ards the horidino of ||n. hriquettrs. 

It has already ltr(*ii [xmittd out in the liis( Nohimrol this hook 
(Append I N , p Oil ) (hat (he met hod, w lien suim what m< h 1 i lied , is sii li a hie 
for the hiKpiet liii;^" of furls, salts, ehemieal piodiK'ts, and food sliillk. 
On thes(' points furthei infoimation is ^o\en helow. 

The iJoiiav ItU'thod dfitriids upon llie frlluw ohsei \ il lun , aii<! coll 

NldeOi Hills 

'^riie pi('-"ini‘ of .‘{on to Ton ,niiios[)lirlto, usn.dlN applii'd fol lie' pi od iiel ion 
of ore hMijiK'tn s \Mlliout hmdmo in.ili'ird, is not ‘'iitiicK'iiI (o (oiiotl into 
Htroiar, loistaiit pn '-se<l hiock.s manv of tie' (m«' ores, line dusts, «•(<' , ulneh are 
only .sliithtl V or noil plasti<’ A( t*or(im;^Mo tie - n',snltsof nune'rous e\pi‘i iincntH, a 
miniiiiuin pie^Miio of SOO atiierple*res, niel, in some ('ase'-, upu.tids of 2000 
fttmo.sple'i('^, aicordnio lo t!ie nalnre of the in.atriMl, is rcjuneii fot this pnr- 
|i 08 e. In .idditioii, tins extremely Int^h jiressnie must he app!ie<l in a 
special w.iy 

If a Imyli pn.'ssure is suddt'nly apjihed to air dried or .shtthtly inoisO ned 
fluu dust from .ill or two .sah'.s the mas.s heconirs veiy pl.istic under a certain 
pressure and t'lieloses the contained air, which is hindered from es( apintr, m 
the form of lilow lioles. When such a prc.ssed hhx k is mtrod'iecii into the 
blast furnace the enclosed air is exjianded at tlie hit;h temperature ptevaihng, 
and this, in comhmation with the evolution of the moisture (amteiit, ('auses 
the briquette to be lmr>t open. Tins emphasises the necessity of a ('<mipres.Mion 
wbich forces tiie air out of the mass — best eflecUal by a step hy-step coiiijnoH- 
and at the same time removes most of the, water content, whetlier it has 
'^een added hefon' the com])ression, is simply the natural hygroscopic moisture, 

f "the water of crystallisation of the briquetting maU-rial. Tins requirement 
provided for in tlie Ihuiay inetlnxl in the manner descrihisl jihove 
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BRIQUETTES AND BRIQUETTING. 


Presses. -In to carry out the process in a practfcal manner 
it was iuccssai v to (Ic.si^ii a suitaljh' [ua-.ss Tlii.s was (‘(fecteci Ijy the 
inventor, hi ils latest ilesii^n the hytiraulic, pn'ss of Hi(‘ K^hiay sy.stem 
CfMiipletcly ftillils all the variou.s reijuirernents. Its desi^^ni is the 
{impel ty of the All;;enieiiicn Hrikottierungs^csellschaft, Herlin. It 
is (lesenl)e<l and illiiHtrate<l among t!ie various bri(|U(‘tte {iresses in 
Section \', I’hotogrujihic reproduction.s of briijUeiies made by this 
{Hess from vaiioiis mateiials are given in ilg. d (4 12), {). 21. They 
{los.sess high or am{)le sti (Higth, with great density and {lorosity. Tlic 
water content, S({iieezed to tlie snrfaci; of the bri(juett(‘s eva{wrates 
very ra{iidly under the iidluence of the heat of tlu* {iress. 

Possible Subsequent Treatment of the Briquettes.— Most of the 
brIijUettes {iriqiared liy th(‘ Ithaiay {iress can be charged diis'ctly into 
the blast furnace' if they an* to be smelUsl at tlu' {ilace of jiroduction. 
h’or trans{)oit to n'lnoh' {ilaces, howe'Vi'r, an aftei’-tieatment ^^ith {iro- 
diK'ts of comliustion containing carbon dioxide is n'commended An 
action of d to (I hours’ dur-ation is <juite long enough to stie-ngthen 
(he hi icjuet t,(‘s sullicient ly. r)rn{Ui'ttes of line onss of a crystalline 
nature (magnetic iron ori', nal hematite, s{)athic iron ois'), unh'ss they 
ar(‘ {ircjiai-ed by mixing with a plastic ore. such as clayey brown-iron 
ori', nMjuii(' ln'ating t'ven for smelting on tlu' s{)ol. In this ('asc, how- 
('\’er, the roasting iiei'd not be very thoiough, and in fact only need 
h'ad to tlu' {irodiiction of a n»asted ciiist at a ri'd heat to {ireveiit 
brc'akagi' of the brifpn'ttes on falling into tin' blast furnact'. ddie 
roasting of the ki'rin'l can take placi' in the fiirnact' itself 

Practical Application of the Method.— After the Ibaiay methcKl 
had lirst bt'c'ii tried in a {dant in the l^SA for tin' bri([U(‘tt ing of 
magnetic lint' ores, which are H{)ecially dithcult to hiinl, it was further 
(h'Velo{)('d by the invi'iitor in the ox{)erinn'ntal station ot the Fritz 
Muller haigiin'i'ring Works at hisslingen, where the K(»iiay hydraulic 
{ii’t'sst'H were built. Here the method was inqiroved and tested in its 
a{»{)lication to sarious materials. 

Sinc(' l!)0S a bri({ii<'tting plant with a single {iress installed close 
to the blast-furnaci' {)lant has been ^\orking at the Friedenshutte, 
Morgenroth OS., taken over in IdOd by the Obt'rschlesische Eisen- 
bahnb('darfs-Aktit'nge.sell.schaft, but is at {iresent only in the experi- 
mental stage. 

.According to information .su{i{ihed hy the works management, from October 
1900 the jirevs dclivcreil (under a final {ire.ssnre of OGO atinos{)here.s, calculated 
on the {)re^s material) (unte strong and weather resisting hriquettes from various- 



METHOas OF HRIQI^KTTING ANl> AGO LOWER ATJON. 3^ 

materials* • At the pro'^ont time the lunirly output is ahotjt 'h)() hlcnks, eaeh 
woi^ilitX from 7 t<> It ki:-' , t -juil to .i total of l’ 1 to i' 7 lonv,. The jumeipul 
materials <lealt with are I'liiiit ioiUin imved with line dust, (oii\ril(i dust, 
or 3 JH‘I < eiit dt\ "! dvod liiiu Smictlu t»sfsaienot \i t (■.imp!(-t e. no i esiilts 
can he ei\ oil as to t lie hell l\ n '111 of t he hi l.| net les m t 111- hi 1st fill II K'e ami I lie 
ecouonm al ad\antaL,u o]>t uued 

Aeeiinlnio f two cost sheets eomiuiniiea(«'il hy the Alloetiieinen 
lirikettienin^^soesellsfdial ( , ImtIim. and d« alt witli in tin' seetinii on 
Complete i)rn|nettiiio plants, the eosts nf hinpnttin;^ in a sin;;l(' press 
plant for a \‘eAily output of dO.OtM) (o dOOnO t<»ns inelusi\(' of inteiest 
and (iepi eciatioii, Old \ amount to ISO M to 1 2d M jai ton hu- the 
usual method of woikino without an\ suhscpient tieatiiieiit (d tin' 
hrnpiettes 'I'his is mu'v piolialdy iim', since the metho<i oil'ets as 
adsaiitaoes opal simplieity low iiisiallat nai costs, hov evpeiidiluie 
in w.i;j;es, inodciat'' powei imjuti eiiieiils ( lO to ’><t II !* pet pp ssi, and 
the ahseliee of costs of hliidltlL," malt i ia|s. 

With repaid to the sueeessfiil applieatioii td’ tin' io'iiay itnihod to 
tin' l)rn|Uet f iu;4 of itoii ainl "tin r iintal wasti' eoiisiilt tin' details ;^o\en 

on p <S2 > ! soy 

ddie followiii;^^ information sii piih-iin'iit in;^^ that L;i\tn in the 
Appendix to \ oh I indn'al es t In- hum in wliieli tin- Ih'iiay iiielhod is 
atlapted to the lu npii't t iii^ td ittals Itiown coals, ainl otliei liiels 

A special patent, 1 Hv T iST.'s.id, ' M»tho<| loi the Idodinlion (d 
IhiijUettes fi’otn fu' ls nr mixtiiP-s .>f fuels wlin'Ii caifintt, lx- lunjUetiml 
alone With sj). eial rcfeieiiee It) non hit niniiion.s coal ami hiow ii r'otils,” 
lias heeii taken out for tin' )u iipiet t in;,,^ td 1 in'K 

In this metlnxl tin* thy mat'iiai is snh|ieteil to a \'ery hioh itilt 
t^raduallv inert'asin;^^ pressiip' in oph-r tt> attain as eonijdett' as 
possihlc a remoNal of the an. ainl (o tausi' a siihseijm-nt hintlin;^^ hy 
means of the hltunn n pp-ss. i] out 

An addition to the fop-^niin^^ patent jutdeet.s a tnelhod ol earryin;^ 
out tin; foreooin;^p ainl has itu- its tihjeet a tin»re complete removal ol 
the air and hetter hotnlin;,^ in tualer It) ohtaiii .stionm*r hi ifjneltes. It 
consists in suhjccliii^^ tin* Idock tthlained hy the methorl of jtatent 
187,8.Td to th(‘ action of a sutldenly apjtlital, \t-ry Iii^di pieshine. 

A Hccond iinale of applicatitm is intended for fuels containin^^ 
practically no Ijitumen or similar material hc'eomin^ plastic undeT 
high pi*e.s8ure ami then exerting a hinding action. In sueli eases, 
small ({Uantities of himling material ate ad<le<l to tin* jiress material. 
Bituuiinons mah'iials. sm h as hilirminoiis shah*, harrl pitch, clayey 
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materials, lime, cement, etc., whose binding properties onlj^ Ti5tn6 iftto 
action niidci- the snddmly applic<l eml-pressure, are (Miiinently adapted 
for this j)ijri*(ts(‘ 

Acrojdiii^^ lo llie K-siilts of iiimn;H)iis exj)ei imenls, the I’u'Miay process is 
able to produce, l»y tlic anl of eill)er tlie first or second inetliO(l of workinj^, 
^C)od stroMC hrsjueffe^ from cakinj' e(»di^ to the non lutiimmous coals of the 
Itidir and Saar di-itriets, ulide an addition of h to H per cent of costly pitch 
must h(' add(‘d to these eo.ils before they can )»e hiKpiettfal by tlie ordinary 
nU’thod.s (se(‘ p hO ct snj , V'ol. 1.). 

For very hard coals, smdi as antliracite and tlie hard coals of tljiper 
Sih'sia, (dc., an addition of I to 2 jicr cent, piteli or the (‘()ri’espondin<^ 
amount of fat (!oa! is sntlieient for l)ri(|Uettin;; hy the No. 2 K/uiay 
proi'esM. 

Te.sis carried ont at an ollicinl testing station in tlio (lernian 
Fmpire show that Ihaiay liri(|uetteH made from Wi'stphalian tine 
coals have the very hi^di (h'^ou'c of cohesion of 7 f, as a^niinst .H for the 
Westphalian ship coal (sm- ])p. 22 22, \'ol. I ), 

'I’he omission of tin* hond pi’ovidi'S, in addition a consiih'iahle 
economy, tJn* fnrthei advanta^^e that, no piTinature <lisint(‘;^ration of 
the hripueiteH am! no development of smoki* (owin;^^ to fusion and 
eoinhnst.ion of tin* hindini; matt'rial with a smoky tlame) can possibly 
take plaei*. 

The |■('sisian(*(' to W(‘atb<‘rini( and capacity for stoiin;^ Ih'may coal 
l)ri(|uett(‘s cannot Im* li'ss tban that of ^ood bhx'.ks of coal. 

The ability of the Kdnay proci'.ss to make ^mod briipietti's of liard 
brown coals (which can only be tn'ated with ditlleulty by other 
methods), of saw-dust and other wood waste, lias been proved hy 
experiiin*nt. 

Up to tin' [)i>‘sent, tln^ proc('ss (so far as is known) has not been 
a})plied to co'ils, hiown coals, and other fuels, hut the construction of 
similar plants at a number of works has alivady been planned or is 
in actual (operation. If it is successful on the lai'^m scale, and fulfils 
all tlie reipiirenn'iits with legard to quality of briipiettes, a ^‘eat 
future is before it, and tlie production of l)ri(|uettes for tiring will be 
considerably advanced. 

4. SINTERING METHODS. 

General 

2'ln' various siutt*riu^ methods dealt with on pp. 2!), 80 have for 
^object the eonihination of (he particles of tine ore hy sintering 
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fritting* io^etlier at liigli temperatures. The oyierutioii may tale# 

afttT tho |)rtwliit‘t ion of Mtx'ks \\lii('li ^(111 rtMjuire 

strcnotli(‘iiin;^r ^or without niMuldnii^ un<lfr j'lfssuir In (hr lalf(*r 
case, the partit'les of tine ore art' halletl U|> into lunip'^ aii<l smteietl, 
this coiiNt ilut tlie t)f am^notiH'rat ion 

In all sinlmno ttpcration^ tin* ‘^intermo tenipt'i-at ui e must he lii.s- 
tinoiiivfietl from tlu‘ fusion tt mpei atUM*. and t‘\ juTiments must always 
Ix; madt' to dfirrimm* the relation liet w tarn t In* sinterin'^ t'liipei at ni-e 
and (he melting" [)oint of the ore to he woi’kefl up 'hheie must he 
ample play h. tween the^^e two timipei at ures. 


'The (lill. leiit'e liitweMi lie '>tiit I'lin-.r and fiihaai temjM'i il me is 'JiMi (' to 
■JdO’C 111 tile ( ise el iu.e_rii»‘l K n ■ -n . »0 s, am 1 falls fe I oO' I' m the i ase of 
pinpleoie, tolno't' III line dust, Old ill III in\ ol liel m < s to het \S t ell .'Wl and 

■h» 


In oeiieral the ^uit.ihilit\ of fhe oie increases with this (empeia- 
tiue diireonei'. hut, in addition, the de^ieeof oxidation (d tln'eiudt' 
ore and its ph\ sieal natuie aie ol < oiisideiahle impoitanee 

M leiielK lion o(< Is most out th|e, oil aeeom t of the eoioid' 1 ihle i!iti'l\al 
h(‘t u e< n tdie tern pent m es m <|ii< si mn, .md iho on a< < oimt ol its |m mp < oiii| iommI 
of the eisilv iiisihh- ’olaek o\td< ol non (l‘'<’,Op and he.ano- oi its eioisely 
(;rV''t'alliiie >(i IK ; uio '1 'Im hi an oi. s of Sal/eitl< i o e, him, i \ ei , \ • r monilahle 
for siiiteiine. hei .nme they ( oiiMst ol hiowniioii OH 'I'his oi\ I m I '!■ to the 
aim )'st mflHlhle oxide | he w Ineh Ks dllili nit to deal with heia'He of its 

‘smooth, liaid siiifaee The lne‘‘'i ih- suit' line expeiiimnl'' i.nind mil on 
Sal/eitl' I OK's h\ I he < doiid il Jiloi-I s-^ h i\e il.-o h.-i n iillMiei e.ssl n 1 

d'he main onainds for the msa'ssitv of an ample inteival liefweeti 
sinierinp,^ ami fimion tem[m*ia(uie are the diilleulty <d maintaining (he 
tire oa.'ses at a eonstaiit t'-m[>erature. and the danonr that on over- 
steppi^kt tempei at ur(‘ (lie material fuses. In the latter case, there 
is oljtaimsl a sla;^^ which is <piite unsnitalile for sirndtin^e Put even a 
partial nieltin;,,' of tlie partieles of on', or the formation of a fusiai 
crust on the lirn|uette,^ .siihjeejed to the pKM-es.s, i.s fatal. l'nmaMly,the 
. success of a [aoeess of .sintenno depends up<xi this danoer hemo s.afely 
guarded against. 

From tlie point of view of economy, the high fuel or energy 
consumption is disadvaiitageouH, since the various sintering processes 
require tlie production of very high temperatures (120t) to 14t)0 (j.). 
Normally the coal consumption is 4 to tj p<>r cent, of the wf'ight of the 
briquette, ami alxmt 7'5 per ccait. when it is <Icsired U) etieet desulphur- 
■ ^tion. IjOW fuel costs are, therefore, of great importance 'Phe con- 
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(iitions are moat favoural>le at a coal pit or a coking plant, wWe there 
is an ample snpi>Iy of fim; coal or waste coke otherwise ditficulf to 
dispose of, or amtin, wiiere thei'e is waste ^^as, or, in the^ease of electro* 
thuriiial smtenni^, wliei'c there is very cheap electric'al ener^^y. 

(a) Sintering after Complete Pressing. 

The (Irondal niethoil of sinterin^^ pnessed )>locks in a chanm'l furnace 
has, up to tli(‘ pr(‘siml, provtsl itself tlu* best, and found widest ajiplica- 
tion of all the vaiious processes. 

Tii(‘ method of (Jiistav Ilrondal of Stockholm is admirably suitable 
for line magnetic iron ores (crude ores or slimes from the wet and 
ma;(netic jir^'paration of fiiu'Iy crushed poor ores), ami also for ma^nietie 
ores. 

Till' hue ores or slimes ai e Mli;4htly imustcuied if dry, and dfdiy- 
draie<i to a lar^e extmit if ws't, and then pn'.ssed to bricks by iiK'ans 
of a stamp pn-ss Tlms(' brii|Uetles are then carefully removtsi by 
hand to sjX'cial bri(juette wa<^^^n)ns Tin; wa^^^nms are then drawn by 
means of a (lalhdtain into a brick channel furnace about bb metros 
lone', ai’(‘ slowly [iusIumI forw'ard <-ontinually, and subjec.ted to the heat 
of eases ([)roduc(‘r or llm; ^ms<‘S ora mi\tu)(‘), which are burned with 
pn'dicated air in tin* channel o\(‘n and caused to impinet' on the 
waemms. Ik'yond the /.one of combustion tin* waeeons and their 
contents of bi'i(|Uetl('s cool down, and linallj' h*a\e tin* other end of 
tin* ov('n, in which tln'y havn* |•emain('d about niindeeii hours. The 
biiipiettes can bi* us(*d imnn‘tliat(*l\', and after further cooline in the 
o[)en air they <*an lx* s(*nt for transport. 'Hie weekly output of a 
channel ovi'n amounts to about 200 to 050 tons of ladquettes. 

(finite .su[M*rior bri(juett(*s of ereat streneth, hardness, and [lorosity 
(sei* tie. 4 (1 and 2)) can lx; pr(*[)ared in this manner from ma^nietie 
iron ores and purple ores by frittine at I‘>0() to 1400 ' C. Hurnine in 
a channel oven also has the (*llect of reduciiiij^ the sul[)hur content of 
th(* ore to very minut(‘ (|uantities. 

Practical Application of the Method.— The first (Irondal channel 
furmice was })ut into operation in I0t)2 at llredsjo, in Sw’eden, and was 
heated by line "as. Since then the (Irondal patent, owned by the 
i\It*tallur"iska A ktiebola^mt ” <d' Sw'cden, has up to lOOH been respon- 
sibh* for the erection of thirty similar furnaces, whose yearly output is 
about 400,000 tons of briquettes. In addition, plants have been built 
at otlu'r smeltiu" works in Swedt*n ; a number have also be(*n built 
in Fiidand, Norway. Spain. (Jermany, and other (*ountries. 
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Ac^<yr(iin;^' to a ('Oimiuinication by (' Akonnann, tln‘ following 
plants wrir workint^^ the tlreiulal towards tlu' latter part 

of l!»t)7 

Ss k. ei ' II I'oa.jl i I 1 1 N.. I’l \ \ 1 I iN I M 1 li \ I. ''N S I k \l ' 

U 'll l^s 1': .'jii ii‘l< 'i ■' 

<'iiiK\ik I u'- Ii I 'I \ , k ' A k 11 . 'io> il; 

II- n .ti„' . II, II l.lliuk', 1 . l-'a;’ 

Oul'i'iii. .Mt\ ttaii I , i: l-iii. -I'liv tit* Vktiil'.'ln; 

Mrii'-k . sir Oi utl,,,] 

HioKl - \kt!.l.,.iu- Bi..ls‘i . lliuk 

II I'lej - \k'!fl> ' e* ,, 

<J- o itiiMis I ti. I !•( li > luuks \kti. t' .''i-' 

II I ’■'1 111^1 '111 Hfl , KMi.jiiir-. i 1 1- \kll.l>"lt 

l\l-l'i II !l\ M III lo.i i 11 il\ 1',. \kl .fl" 1,1;.' 

Ill tlejiii.iiiN .itteiiipis \\i‘ie made to ^1"' HI'IIi'hI to the 

him jllett il|0 <)t t he Sal/eitter hrail nlrs, hut the e \ | )e I 1 1 lli 1 1 1 s lailed on 
the ^n'ounds imntiomtl alioxe The meiliod was also a laihiie at- 
W’itkoWlt/ (Alls(lia) h’ee^lllly ho\\r\tl it has heeii applied with 
success t o iiiaerict le It oil oi rs at I he ( 'll! islopli iiiitic at S< h w a I /eiihet 
Sa\o!i\', and to foastiil spathie oie at Kieii/thal, iieai Miiscii 
(Siei^u 1 laud ) 

III the set dun on complete hi npiett iul; plants, a detaile.j desi tiption 
is '^iseii ol the nia^nedi- iiou ote and lui-patte woiks at l•'^»l^d(ell, 
Sweden waakiiiL,^ iimh r tic tlrou'l.d jial-nts ! )ia:^o aiiis, Ilow dui- 
otjuiis, installation, and \\oikinLt; <■'>''1^ ate also ei\en In addition, 
se\’fra! other tlioiida! iiistall.itions ate dealt with 

In Sweden the costs ol hicpiettiim In' the (Iiondal iiielhod amount 
to ahoiit }• M [tel toll ( inchisi \'e of sinkin;.; fund and inteiesti, and are 
theri'fore to he considered as hipdi. 

Aj!]'! K 'it 1 <I!I tft! III hj II<‘( t> ^ in tJi' llhisf Fit I ll'tf'r Aei'iil (111);.' to 

.h)ll.lUs''elld mere hi i.pietli s I Oi Be ( li.il <1 into a ful li.iee pie<hi(iiia hessemer 
pie than mte one pioduciufj; ojien iu-ai I li pie ’I he\ are spi ciall y suit .ihh- for 
the pioductiou of tic* low [ihesplcirus Swcilish irons, for wheh j>iirp<,se the 
low-vahusl black oie leijunme the use of a \eiy hi,ih pi ojhu t c m of i liarcoal 
had f-trinerl\ to la applied, 

Finther, hy inereasmu' lie* proportion of hicpc ties t Ic total oo* ( 

' / llen'-in minerii^ llMlT, \e\ 2 J, j, .Td , Stahl and Lmiil, IBOH, N" '.1, ji .’ill, 

* Tim t’leiio n tiKi liieli . l'Ti.oUo t<iii« 1 *. tie- ceiie/’i \eark\ oiiti<iit <'J .1 llvherg, 
KnUndt I Jor Sv> mjet I h niAtan'Ifi i ni<i, I'JUs, j, 1 ] -j 

^ Z. d' ! ak a niduls I /tne/oj, 'stu, kll-illii. I 4 ail'l e, J>p BMld e,/ aiifl 4.34' 

d Joy. 
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the c'cntiv. K;u'h block can i ^‘hanneldown 

furnaces are lieated l,v n^ ahont GbOO briquettes. The 

^urin- tlie first 12 liour.s inTmL- gradually 

Durin^Mlio next 12 hours the .r-.o '“'’^^^’'re slowly^ 
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. down, ami aft*'r a Mijouin of I j 15 tla\h tho lni<iu*ttt‘» arc u-iii<>\((l liy hand. 
'Diey wci-li *_’I> to aU 1K-. , and a»c all Miicltial in lilmt furna.‘('> 

I >mad\ antaLifs nf this iiu'IIi'hI aio (1) dill-t'ult\ in i CLtulat iiijj tho 
tojnpoi at un', U"MltinLr in to ci heal nii; cl tho hiicks m tin* hiuci pul cf tlio 
funiacf, w liilc these 111 the ii]»|>ri pciiicn ai e nd i ali im d Midiuenlls . and (2) 
the lai ee a nielli il ef hand \s ei k, w Im li lai L,nd v inei e mes the ecst , i d hi ii|iuM t niiLn 
No nil niei leal d »l i ai »' te h ind w :t li i e-' iid to the pioeess 

( )i the remaining;; sinti'iini; mothods loi In i.juetti"-, mme liavu 
met ^\ith an\ nutewoitliN sneeo^s up to the jne^ont. 

(/') Sintering without Compression (Partial Agglonieratioii) 

nvrf/ lit ti'it < lU,tt> f ' ' 

This met h' )( I w hieh has heeii applied with mk < < ,ss at I \ ad nodi' w it / , 
<)lniiel/.> N Ivimsia, eoimists 111 ealeiiimo liinl\' di\ ided lien eit's 
inuiateiied with (dnap eeni Ini.st dde niateiials like weed lai, naphtha 
residues, et(', withellt ple\leus leeeui'se t" lni'|Uettine Keastllie is 
caiTO'd on lint 1 1 the ei e smt ei s te a pel oils mass Del all's, w it h i , e;i id 
te tin* inede el epei.ilieli. eests, and resilits el tin' pi eeess, aie net 
a\ ailahle. 

I >>n> i it ( 'ith > mil i'>ii Fit I'ntfi r ~ 

d 'll IS nn t lied 111 ilisee the least nio lurnaee ( I ) H I* 15!* Is 5) ins on ted 
hy (i I'etei’ssen el Italshiuk, l''inland fei linely disil. d ores, 

deleinit'', ete 111 this t’liiiiamy sshieh is piesided With aiteiiiatm;,^ 
ehamhei's an. iiietal stepwise one ahe\e th'* otlnr and oenneofod 
to^ndher, the liio' oi e idiaro*''^ t^^ladually lells aiito- 

iiiiitiealU id ein St I'p to step, and is, at tho same timo, sul)|eeled to tho 
action ef hot y;ases mtiodiK'-d helow ( )n the hottom step, w heie tdii} 
ore is suhje<-t to th*' ^leate^t heat, it sinters to liimjis (d' irreoidar si/^u 
and sha])e (see ti;;. »> (Oi), and is ultimately dis(d)ar;;ed fierii the furimoo 
wlion it. ).s read}' for snndtin^ 

d’lie process ( usiiio blast fuinaoo <;as) has heon apjilimi on a workiiiig 
scale since IhOS for the eleetnema^metioally concentrated ma;^metic iron 
ore tines at the Txanoshansliyttan blast fiiniaees in t'cntial Sweden. 
The plant is described in the section on ‘'(>>in[dete A^'^^himerat ion 
Plants.” with illustrations of the fnrnaoe. (bid<*r tin* local conditionH 
tilt! process IS dest'iibed as workin;,^ tjuite la\ourabl\, (he working 
xjosts amounting only to alauit. I P) M ja-r (on. 

. 1 Z Stofil and K>'>n^ Nc In, p 32c 

* Ck Fraiike iii Z (Ha, knaf^ IIXjS, N<; 11, p. MSH , ami (J l<'kriia?i in 

Bl,ad for iJi Kjshniidtti niij^us Fannt'r tw/jit (}rH>f<) Lon^ Nc 5, p 310 et seq 
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St'oft’s Shaft Furnacr A<j(fl<ni\fritt ton} 

AccDrdinj^f to tlu; process pjitoiitrd in Aincricii })y James Scott, line 
ore and line diisl arc sliakcn into a shaft furnace tlii’ou^di a Hi(‘ve. 
Tin; mat crials a!'c sjiitcn'd to^mther and fall into tooth rolls at the 
botloin of tin* furnace, where tln;y aia; kneaded to^o*thcr and simul- 
tain;ou,sly discharged, A})art from the toothed rolls, tin* process is veiy 
similar to the one pn*viously descrihed. 

Aijiftonif^rat a)ii ni Iifrolrnaj Tube Fxiinaic<>s, 

'riic lon^^-inr'iincd tube furnaces slowly n;vol vin<^^ on rolh-is, w hich 
are so fr('(|Uent ly em[)loyed in tin* ceiin*nt industry, art* (*mplo\(*d in 
this proe(*ss. J'ln; furnac(*s an* lined with blocks of refraetorv mateiial 
the fiin* ort* is char;^t'd at tin; upp(*r (*nd, wln*nce it rolls and slides to 
the lower einl, and at tin; sann* tinn* is suhject to the action of a counter- 
stri'ani of past's Tln*S(* j^ases ((bn; ;;as(*s, product*!’ oast's, ttr a mi\turt* 
of line (‘oal or cokt* powtI(*r ami air) art* blown intt) the lt>wt*r eml t)f 
the furmu'e thiouoh an inclint*il intzzh*, ami at the point wht'u* the jet 
of llaim* fili'ikt's the prt*-heatt'd line ores tin* partieli'S an* converletl 
into a, sinb'rt'd plast it* mass. This hi'conn's halh'd up intt) spht'rical — 
— ()r irrt'^odar shapt*d lumps t)f \ai’it)us si/t's by tlu* continued 
rotation of tin* furnace (see (i (2 -a)), 'fhese lumps I’oll out of the 
furnact*, ami bt'fon* snu'ltin^ or transport can bt* cotiletl tt) any rei|uir('tl 
de^o’et* by passino thnaioh a. similar tube drum situatetl a’t a lowt r leva), 
ami thrtiu^di whieli cold air is passino. 

A plant of tins tlcscriplitm, with twt) tube fuinact's and twt) ctiolino 
tubes (constructed by Ibdlnt'r Zit*^derof Frankfurt a M., Hockenlu*im) 
is described and illustrated in the section on “(V)m[)lete Ao^donieration 
Plants.” Kxamples of the application of the methotl on a workino 
scale at 'ri’/yni<*t/,, lu'ar dVsehen (ft)r lairnt pyrites, tine spar, and tlue 
dust), and at (Jiessen (for man^mnese ore and Siei^erland tine spar) are 
also described in (h*tail. 'I’lic costs of production amount to about 
3 M. per ton. 

In North America, sintering and agglomeration has been carried 
out in a revolving tube furnace since iOOr), in accordance with a patent 
acfjuired by the National Metallurgical Co. In order to facilitate the 
balling up of the grains and the reduction in the sulphur content 
(and other detrimental impurities), the hue ore is first mixed with a 
material acting as binder. This material . exerts a reducing action, 

' Flao'us, Stahl and hisen, IIKXS, pj). 993 ! >94. 
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becomes Uicky at « low tt inpi ratun', volatili'M s at a ''Otiu w hat lii^luT 
teinperatUH' (al^oiit ()()(> (' ) wlu'H it lias a difiunMl alliinlN f-M ami 
COinliinoH with .mk'Ii inatonals as sulphur l:i\ \ niatilf cniiiixuiiKls ' 
In artiial prarticr, .sik'Ii h\ fliorarhon^ aial cai Iwihv diatt s as tar pitch, 
potrohunn I’csidues, nn. aiul molassrs aic adinirahK suitahl<‘ pio 
vidcd they can lu* ohtaiiicd at a suthcii-iit I \ Mw pia i* An addition t)f 
1 piT CtMit. is aiii])h' Kadiischru it/ Sintcniii," M«th<>d, p \ y) 

ddic tar, etc , is dropptd or .spi a \ (><1 stcaddv on to tic st i cam of tine 
ore autoinatically (‘iiai oed into the upper end of (lie re\iy|\in^ finnaie, 
and eausi^s the mi xtiii e to hceoiiic taek \ . i * suit uio' in t he foi inal loti (*f 
grannies or small lumps on fui ther rotat ion of t he fuinaer Winn this 
material eoiiies into the lusated /one <yf the fuinaee eli«iiii<,il e(ym- 
hination takes plais' between the sulphur and tar iesultne_; in the 
formation of a volatile eompoiind In the htwest and liotl-'l /one 
(at ahold 1 loo ( ' ) si lit el 11114 a^^i^loiuei at ion t < » si i one ( oai -e In nips 
takes place ( )i es whose melt nm point s ai e sit uat< d at w idel \ \ ,i i \ me 
tein[)ei at Ui es, siiell as hiiinl joiites, maeintie non ok s Misaki oies, 
flue dust, Frankliiiitt*. etc . aie aeyloiuerated m this way in Aimiiea 

hllM^e I'to.j (lie N.ttinii.d Metdlmaie.d In Im\<‘ npy i iloi ||\ Llir iiietlioii 
ai.^/4lnirieMtinu pi, mis m Newaik (with a Hiat'lecyii e<i|i|iei lixoiilieii pi ml m 
wliieh special nonhiiie ftirn.iccs ne imsl fot loistiiiL' lie inolnie "f kniiil 
pvnies and salt ) aid \spno\alk ritl^huie, pi (fei laniit |i\Kt(saii<l ine diol 
finiii tU' iicij^hlinin hilt •'iilplnii le acid pi. mis .md I-IkI I u i ii.h e-. wltiili liller 
produce lai e(‘ (plant It leR nf dn-'l on ac( ( amt el t lie on ( at niieunl (d !tm s ni tic 
(lies rioiM the Mes.ihi aid Lake Siipc^iKU (ir-t i ict -s) 

^I’lie I’eunsvl Viiliia Stl'cl ( ‘e , lind' I I'e ( H'-e llOln the National Metal 
Inimical ( D , liax(*, since' I !tOe, ae^lonieialc <1 inaetnlic ( oin ( nl i a I ( s and line 
ores from the alio\e distncts in adnnxtuM' with tliie (lust fjoin t h- ir (y\\n Mast 
furnaces at Stei'hoii, I’a k’niii tuhe fuina<es d(Ii\(r ahiait loO tons of 
a;_'^doin crates ])er liour. 

d’li(' analyses of the fine maLmelie non ori' ,it .Stcdtoii hehae ami aftei 
appdoiiieration are afiproMinati’ly as foil. ms — 

r.tf'yr. Ali.i 

Ae^loiie lainai A/zi^Iouk nilein 
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‘ A. L Colhv, Jour. Ivni and St>^l Ind, London, JtXXJ, pj> d.0 1 '}7<y (Mates 
xxxL-xx\ix); fiirtlier reh'reim's are given in ‘‘ I*iogre,s.s in Aggloiiiciat kui and 
Dfewilphurisation of Fine Ores in America,” Z. Ikr<j- and Hutlnimunn llundsrh/iu^ 
1906. No. 4. DD. 47 4!». 
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TIk- i\cw .lcrM*y Zinc (V>. successfully agL"I‘MneratL*8 al lla/aid, I'a,, the 
fine ore olitained l»y roastiriji^ ^'■round Franklinite on opcni ^mmIcs. ffnly a 
very sli^^lit loss of zinc is <‘X{)crienc{‘d in (Ins way, cy (lie zinc content of 
tlic line ores before roasting was 17 4 per cent., while that of tlu' ap^gloinerate 
was 20 I per cent 

The l’lin[)ire Steel and Iron Co. of ('alasangim, I’a , owniii^^ one of the 
lar^'cst magnetic iron ore mines at ()yford. Now .lersev, intends, after sinking 
a second shaft, and ineieasing (he output to about 1(5,000 tons pei month, 
to concentiate the whole of the ores, and to agglomerate the line ores con- 
taining aliout of) per cent, non, and which are apparently iich m snljilmr. 

Aei'ordmg to ( olby,' tin* snudtmg of agglomerates of bin nt jiyntes, magnetic 
iron ori'N, and lino <lust was cairnsl on at six dilli'rent Amerieaii blast furnace 
plants m 100(1 Se\eial weie charging overbO pm'cent , with such satislactory 
nssulls ill ev('ry ease that the (hauatid exceeded the supply. 

5 FUSION (PARTIAL AGGLOMERATION) 

The older priicesse.s dealt with in the table on p[). 20, dO, which 
endea\ (Hired (o convert linci oiS'S into tin' inin[) form by fnsimi in a 
nn ('I'beratory fnrnaee, wbetlnn’ b}' tlie aid of lluxi's or reiliieiiig agents, 
gave ris(' lo un.snilalilc slags. In addition they wc'ie (o'o (‘ostly (o 
b(' wid(dy iistMl. Furtln'r, the laft'r (!,Kp(‘riments on the fusion of 
line dust in tlu' Martin furnace,” liy means of flue gasi's p,iss(‘(l (liKuigli 
n'gein'raiors, did not lead to M'ry satisfactory tesiiKs, sim'e the 
product resi'iiibh'd [mddh'r’s cinder, and tlu' nd’iaetoiy' mati'iial of 
tb(' furnaci; tfid not stand up to its work. 

'Idle various new' Ameri(*an prcxasssi's of Kutbenlmrg and others 
ar(' of interest, though not of practical impoitanct' Attempts are 
made to agglomerate, or to convert diri'ctly into iron or stei*!, tine 
ores by fusion in eh'ctric furnatu's. 

FAevtrlv Roll Oven (D.II P. Ibb.bVd) 

was tlie first attempt to w'ork up the tine Anuudean magnetic iron 
ore conci'iit rates electrically. 

The coiua'utrate, mixed with a suitalde fuel, is allowusl to fall 
from a hopper w'hose lower portion is w'ound with wdre. between 
two bronze rollers covered with gas carlxni n'volving in opposite 
direi't.ions, somi'what similar to a roll oi usher. 'I'he core of the rolb 
A Set* fool note on prcMoii.s page. 

Stahl Hvd Ftsca, tlfOS, No. .4, p. OS. ' 

* Kiscnzcitung^ 100 f, ]*]'. 4(!0-47l ; /. Itluckauf, K^son, 1005, No. 4, p. Ill j A. 
Neiibiirgci, “beitrage /nr Elektroinetallurgie dcs Kisens. imd SUihL," UiucLiuf^ 1906, 
No. 19, jip. (ill (513. 
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coiiHHleratioii 

From these analyses, it follows that the rer]ueti<ai of the ma^nietic 
iron or(.‘ eonsidei-ed as such is \er\ meijmplete, 'I'lie mellexl is, howevi-r, 
of the hii^hest value re;^far<lcri as a method of a^j^lornei ation, /ilthou^h 

* Kn^'enr llaaiu-l, “ K(-purt on Kx jn nimnl - nia<]t; it Saiilt St M.inc, ttnlaiio, 
t under (»o^ernlM<•nt auhpiro, jn the ‘'iiiellmg of (j.in.uhan iron eriH hy the Klectre- 
tbermic Proces.s'' 

.„ / VOL. II. 
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it i.s very coKtly. 'I'iu* narrow space ]H;tween tlie iria^m'‘frc pole« is 
a i^reat Hinnihlin^^-hloek to the use on llu' lai<^e scale 

Power Consumption -Acconlin^^ U) the rt j)r)itf)f tie* (anadian 
( VjrnniiHsir)!!, the conversion of a Ion of or(‘ re<juires 0 054 H.l’. Kiithen- 
hiir^ liiniself ;^n've,s the j>ressine necessary for fnttin;^ as JOG volts, 
and that necesHury for fusion 15 v<»lts, (lu! j»o\\t;r (‘onsuined is 250 
kvv. hours [>er Ion (d' ore, corresponding to aii elliciency of 05 5 
per (^ent4 

(idlhr'dtfh tSfrii'drf'n FJrdvh' Iif'sisfti vir Ffnimcf Mrfhod- 
(HI*. 25,002, 1000) 

is intende(l primarily for tlni ma^nietic iron sands of New Zealand,' 
containing upwards of 70 per cent. Fe, 1 to 4 p(‘r cent. 150.., and oidy 
small traces of sulphur and phospliorus. Accordin^^ to I’eters, the 
yields oljtainod duriji;^ cxpiniments in a resi.stance funiaci' \\(‘re very 
small. It was phus'd beyond douht, howev('r, that such a furnace 
fused and n*duc('d the line ois' to beans, which afterwa)’<ls cond)ined to 
irr(‘^ndar lumps in the uijcoohsl colhadin^ ve.ssel. 

O’lu', o\id(‘ of titunimn, with the assistanc(‘ of the ash of the coal 
dust add('d to the iron .sand, should pa.ss ijito the sl.a^c A lOO kw. 
furnaci' should 1 h‘ abh* to work up 2<S0 tons of ori' pm' \ear, usin^ 
01 11.1*. y('ar per ton of iron. 

The hhlci'tnc Arc Funutev Mctlani of F. 0'o/c.s"‘ (Am I* 7X0,710) 

endeavours to a^elomeratt' b}’ striking; an arc betwesm two inclined 
sti'cams of the material, d'lx* arc pas.ses betwetm the two falling 
streams along the lino of least la'sistance, and tlu' raft* of su])pl\ iiig 
the ore must be gn'att'r than is r(M|uired to use up the whole of the 
energy of the curnmt. I'lu; coi'ii- to bean-sized lumps fall into a trough, 
wh('r(‘ tlu'y cool down to a certain extent, and an' eidarged by fused 
particles. While still hot, they are pa.s.sed to a hopper and allowed 
to fall on to a revolving sieve. The hue material falling through is 
again passed through the plant. 

Of the later electrical melting and reduction processes, the rotating 
electric contact furnace, combined with a revolving roasting and reduc- 

* Peters, “Die EloktronicL'ilIrngio m 190.^) and ersten Hal iijah re 11)00,*’ 

1900, Ne l.y p. N09. 

■■i Chidauf, 1900, No. If), pp 1 100 70. 

'* iVtcis, “Die F.lekliomcl.dhii^Mo in .Pilin' |9ti.^ mid orHieii 1 lalOj.ilire ]90(j|' 
O'0/iA<m/, 1900, No -li*, p. 1170. 
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tion furnace.' is f)t' sjieeial intere'^t It is intendtsl fi>r wciKiiii; up fine 
ores.* c 7 eoinriif rates ttoni iron saiaU, wliieli aie (in oititi ) hMstMl 
reduetsi, and fus'f’d to eK ctnc >teel witlmni ln iiii,'' ai;; 4 l(>nn lattd 

The lurnaet* plant eonsi.sts of hair itMliied ie\(tl\niL; tulx' I’iniiaees 
arran;^ad one alH)\e the other in fasliion While the iippi r iwn 

tuinaees are used for rHastin;^^ tin* Kiwei pair -^enc loi t h. piirp<>si s 
of I’ednetion 'Die line ori' trickles first li«»ni a ehar<;ine hoppi i into 
tlie u[)pei' liiniaees and tluriee into tlie louer fiiinaees I’-etweinthe 
se(‘(nid and thud hirnaets (he rediiein^^ ai^ent is snj)plu'd At the 
same {)oint an inelnn'd Idast pipr piojrifs inl<t tin- ^••i(*nd t'lmiaei-. 
d'he fourth oven eommunieates at its l.ovei end with t he ehaiulu r of 
an ehs'trieal eontaet oven, into wliieh rt diiem^ j'* '■ h' ated to 

to iDOtk ( ' . can ite int rodueed ( In on^h one or ni' ue hl.i.st pipes in the 
eontaet ova n flu* meltini^^ heat is attained h\ means of (he elect neal 
resistance ( »f t lu' matei lal to he fiisi‘d. Its low er pai t is provided with 
two ehaniiels into whieli (he e«)nlaet hlo. ks dip fi.uii the outside o) 
till* oven d'hc channels aie juovnhd with taj* holes, t hroii^di which 

tin* melt tlovvs steadily into a hue hear! h, from which it can he 
ta])[)ed off. 

Tie o vol\ me tut»e fmiiee>.0'' pi o\ idisi ml ''iii dly n il h f-u^Mt udm d pio 
jeel ions, y. hi e Ks I iii the In ; me m <u 'h i t u • fl. . 1 in.o nin-nt <U the m.il m m 
dm 'ue 1 mI at Kill and to lu my it mt o het t er < tnit a< I with the yn'-< ~ The 1 west 
iny (MilpeMtUO I-' I'ht. lined h_\ (oiiihll'-timi et (lie y.iMh fo»iii the iMlnimy 
ovens alone with (he pie heated .an Mown into the -rioiid (uinaee Tho 
auiouiit of air im lei pK-Niio o -^o riyulated I h it no hi'aon of tie (ho:.'i 
ean pos^lhI\ tike place, huiiiie Us pi-s.eye into the thud ov en t In* i o i-I c d 
inateii.d is nnved with « o.d \o an is hloun into the o dm my < hanihm , m 
order to prevent the (einpei iluie risinn' too Inyh Tin- o dm my ya a s < ,in he 
predicated . i( ( lie ,ih\ h_) passiny ihein tliroiiyh tnhes of lefim (oi) ( oielm t my 
inatei nil. 

Some him* will have to elapse hefore it is detei mined whcllnu’, am] 
to what extent, this fnnuu-e plant is ti'chnically an<l economically sue 
ces.sful, on the laren ,s( ale, and whetiier it renders praet ic able the smelt iny 
of fine ores without previous lesort to hi i<juet tiny^ or ayyiomeration. 

II. Briquetting with addition of Binding Material, 

The inorganic and oryanie himliiiy materials dealt with in the 
table on }). 2't cl sey.- -w it h I In* exception of iron ores, silicate of lime, 
slag.s, kieselynhr, and some salts have all heeii applied to, or havi* 

' l*elei.% ‘‘ Nem rer iiIh-i dn* I'lektri-s-lie l‘as(.*ii uinl Staliler/ciiyimy, 07>n/no//, UXIS, 

1^^ 39, p 131K>, with tiy 1C 
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Ix'cii for, the of coal and cijkr, and ai-»' thciofore 

dc.'iK with on p ^{H c/ sc<f. and p dO d s/vy. oi \'o), J. of tliis hook. 

( k'ln rally speakin;;, llicsc pa^cs can })(■ rcd’cnt-d to in *tliis c()iin< ction, 
lait^ fiiidlici infomiation witli i-(‘;^nird to llic siiitalalily and a[)plii'ation 
(jf Hiicli iiiatciials to tlic hrifpiettiji;^" of ores will lx* civen in tlic 
follovvin;^ pa^cs. Any inorganic hindin;^ nialciial not dcsiailifd in 
Vol. 1. will he d(;alt with fully in connection with the method nsin^^ it 

A. BRIQUETTING WITH INORGANIC BINDING MATERIALS. 

1. Briquetting with Iron Ore.s. 

d'h(' ap[)lieation of iron ores as binding inatci*ia!s at inaii\’ works 
n'siilts from the (‘xistmice of .shsidy snjiplics of ceitaiii siiit.'ihli' ores, 
and also from the endea\onr to diminish, as fai’ as [»oss]l)|c, tlu' 
impo\ erishiim of the ehar;;(‘ hy addition of other mateiials. 

{(() Briquetting with Argillaceous Ores —The elayt'y ones already 
apokim of on pp. h2, ltd an' specially suitahle. In each case it is luss's- 
sary to add in the form of ons sutlicient cla\' to (mahl(' tlu' hiiijiiettes 
to hold togidheC at InTh tianjieratun's, and to suhseipientlv heat them 
suiricieiitly to ('\[)(d the thixa' moleenles of water of hydiation fioiii the 
clay. Ilriipiettes whiidi are not so treati'd ;;ia<liiall} fall to [Meres on 
('xposnre to moist air 

i\t th(‘ ( tmeordiahntte. lump ores aie mixtd with ferriii^inoiis 
clan's, which (jould he simdted alone if their ph\sieal piopeilas per- 
mitted of it. Tlu' ini\tun‘ is eom[)re.s.sed to blocks, and eonsolidati‘d 
hy rapid heating like loam bricks. 

In lldi'jTs .]l('t/i<>({ a mixture of burnt p^’riti's and clay(‘\' oie has 
been sueeessfiill}' treati'd in a similar nianiuM' 

Till' Ikseder Unite method of briipadting, (h'alt with below, utilises 
clayey wjislimy slinu's or their own clayey crudt' ores for bonding 
lime}' washery sands, luiriit pyrites, tine dust, and so on. 

Methods used of (he [ls('der U utte} 

Althougli the production of Ikseder ore briquettes is mainly of 
local im[)ortance, the iiietliod po.s.se.s.ses many [loints of interest. The 
Ilseder lliittt' operates only on its own ores, witli small additions*of 
piahller’s eimh'r. Most of the ores are obtained by blasting and 
(juarrying the local di'posits of limey In own-iron ore conglomerates 
whih' a smaller (juantity is obtained from mine's In this way the soft 
' dahl tind Kistii, lUOS, p]». 
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oro 8 , (U‘tici<‘nt in chalk and tlirn forc richer hi iron air sfjmiatrd iiitn 
the p(>\\drr\ hiiKlin^^ niHlrrial conlainni^^ Iimr aiul clay n‘‘d into lumps 
and juiarsol thV era) orr, Tlir lai;^^cst pit ers arr sent lo (lu- mucIiiii;^ 
j)lant as chalky lUc'', \vhih< thr pt)\\dt*i\ matriial is siili|, ( t( i| to a 
simplr Wft dfCssiny;’ diiniii: which tin* lUHiulrs of t.if arc '•rpaialrtl 

I his washed t II t'^ ’ ohtaint 'l 111 I lit' ^i/r oi hcans i.s 1 1 1 <■ 1 1 om limr, 
and wilt 11 (IiumJ at PH) (’ contaims alsuit dO p< i ci iit 1 js r erni 

Mil, ami 1 d j)cr cent T In ailditmn. tlu-it' is aKti olitaiiird tlui iiio (h(‘ 

washiii;^^ w’ashtuy sand (a riamilar mi\tiiir «»f tim' chalk and p ii t u k s 
ol oi’i (and w aslir] V slinirs containing tin pri criil. iiioistnif 'miiI ili,* 
<'la\c\ hiinlin^ inatrird in a linriy di\nlc(j. slimy stale 'I'hrsf 
mail I i.ils w etc I'oi iiiri !\ ft ^aidt d as waste piotlia Is. and I heir ilisposal 
\sas a (ostlv pioc»‘,s. 'I'ht' assimiption that a comhination of llese 
Ihitr piiMinrts in tlir pioportioiis in wlmdi the\ air ohlaiiiMl m the 
\\,ishinL,^ pine, ss shouM ;^d\t' I me (o stmiiLj hii, pieties nndei siiilahlc 
pirssiiir was , asily pio\e<l to he ctiiri'ef hy cxpi iiniiMit iN'atiiiallv, 
111 jilacr of the \s ashrti ol r w hit li can he snadtetl tlir, t I !y, , i( In i iimi 

heal iiiLj mat ft la Is s.ieh as ll iir this! , j,ni j>le t u ,• t oil rinti, i , 1 1 1 ,n yi a mih s 

I’loiii has],' slaip ''tr. must he adtietl A hm^' sri n s tif e \ p, 1 1 ineiil s 
shtiwetl tliat pelfe't'\ stion^r hinpltltes rtuiltl he plepaittl, Hot only 
in th' maniiri indicated aho\e hut also h\ the appliealmn oi 'li\''\ 
criid oies ocelli Mii;^^ 111 tile local pits, ahiiiy" With fine lion hiaiin;,( 
mati rials. 

It was show n that the matei lal \n ht; w't.rkt tl up only ^a\ e a i rally 
stiono hri(pit‘tte when the ma\imiim moisture c«,ntent was d II per eeiit. 

( )n t he lai ee scale, t hen “tore all Wet additmns weie tliicd in ,i lono 
rotating tiinm dw IN ti \ lletdviiio. 1 )t)i i niund ) heat* <1 with lilast- 
hii mice j^Ms Fin t her, it w as show n that t he st i en;^rt h of | hr In n piettes 
increas'tl as th,* mafeiial was piesstal at a hi^^lier tempei at in ,*. t )n 
tins aecoiint a (piantity of aht>nt d Ftiis t,f tin* material is always 
kept in a s(eamdieatt‘d nii\in;^^ machine (hy liriick, Kietschel (!<> 

( )snahi lick ). 

The hot, intimately mixed hritpietlin^^ niat<-Mal pass,‘H dnectly 
fnjiii the niixiiiLf machine to tlic two pow’eifnli\ huilt piessrs (hytlu* 
aho\e firm) and tin* hiitjuette.s ar,* piodiiced umlei* a juessnn* of dOO 
k^s, per s,|. eni. 

S_\ stt'iiiatie evpcimients with t'radnally iticreasiiif^ [atssiires li.i\e siowii 
that id>,)\e a pies.>iire of .dOn kp^s. tlie hltteks ar,* lot finther t t,iii|>i e-s' d to 
any ctaisiderahle e\t(*iit. Tliis can easily he seen fnan the cinwc aeeoi),|),uiy- 
ing the descnptioii t>f tire jiresst*s m Seetioii 
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In order t(j liindi r r-ooliii^^ of tlio })ri(jUctt(! mass to as great aft 
extent as possihle, tin* front [>ress stamp is ke[)t hot l^y eireiilatiiig 
steam llirongh it. lOach press pnxliiees on an average 18 blocks per 
minute, tin*, briijiiettes at a t<‘mj)m'atur(M)f 70 C. fall fiom the pi-ess 
on to a hand eonveyor leading to tin* transport waggons. 

The ontj)iit of the two presses amounts to HO tons in 10 hours 
Strength of the Briquettes. lfnmediat(*ly after l(*aving the press 
tin* hi iijiicttes hav(* a strength of 40 kg.s., which is incr('as(‘d to 00 (U- 
SO kgs. af((‘r a V(‘ry short tinn*, owing to the evaporation of hygro- 
scopic moisture. When completely cold the strength is inci’eased to 
100 120 kgs. K\'perim(*nlH with in'atial hriquettt's hav(* shown that 
the strength incr(*ases rajiidly with tin* temperature, Hri([Uettes at 
000 SOO (\,nud also aft<‘r cooling, possess a compressivi* strength of 
100 I. SO kgs At 1000 (k tin; him|Uettes hecome reddish brown, hut 
still remain stiong ainl maintain their shape, at 1400 (k they iH'gin to 
Slide)', Ix'come bluish and porouft, but «‘\en in this condition maintain 
a compri'.ssi ve strength of 100 kgs. 

It appears, ther<'for(*, to be of de<*i(led advantagi^ to subject tin* 
bri((Uett('s, after coming from tin* press, to a In'ating jU'oct'.ss, in ordi'r 
to comphdely remova* the water of hydration from tin* clayey hinding 
mattu'ials and reiuh'i* the hhxdxs more resistant. Existing conditions, 
however, do not permit of the installation of a roasting oven. 

d'lui [Hire costs of production of tln^ briquettes amount to SO 00 j)f. 
per ton, and are therefore low, 

ddui iiilhu'iiei* of this lunqiy pn'ssed material, which maintains its 
si/e and shape at high temp(*ratures, has proved to la* very favourahle 
on the running of the furnace, the coke consumption, and the formation 
of Hue dust. 

In consoiiuence, briquetting at the Ilsed(*r Hutte has fultllh'd the 
twofold obji’ct of diminishing tin* costs of removal of the waste from 
the ore-washing plant, and has jn'oteeted tin* furnace from the detri- 
mental eftects of such tine materials a.s iron ore, roll cinder, and basic 
slag waste. 

{!>) Briquetting with Brown-Iron Ores.— Quite analogous to clay 
with ri'gard to physical jiroperties is powdery brown-iron ore. It is^ 
similai- to clay in composition, contains three molecules of waWr of 
hydration, is plastic, and after powerful com]n'ession, followed by 
heating to driN e otf the water of hydration, can made to yield strong 
biicks. Ivleist’vS method is based on the.se facts, and will bind together 
Upper Silesian ores tlinely granular brown-iron ores) with otlier 
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9Uch as i(' iion or^' aiul }tin[»lt‘ ore. in siuli a wav that tho 

bricks, aftrr calnnation at a tcmpeiatinv, staml up \t‘i\ well 

iJi the hlasl iuiaae«‘. Aeeonlini:^ to an «»I<1 pnwess jir.u'ti^ied at tin* 
deor^js .Marieiihntte. l)ro\\n non oies ni tin' form of llie lainin^^ 
A'aste from the jtunfieation ol illnminatln^ oa> <'ouM he used hut 
in view ot (lie hi;^di Milphur eonti-nt (the niatiTial hein;,^ applud with 
mlvanta^a- ior the leiaoval ol this element in ^as w oi ks) t he matei lal 
is nnsuilahle. 

(r) Briquetting with Spathic Iron, Clayband or Blackband Ores. 

I >r Sehumaehei s method ini the u( ilisat mn ol t hes,* mat. i la Is is dealt 
with on p. aT, on account of (he addition of milk of lime, which is 
neeessaiN to the process 

(^/) Briquetting with Purple Ore.- huipleoir has heeu used as hmid 

in (he hrupiettino ni si],-)) tine oi,*s S'- magnetic iiou «ae and line dus(, 
and in somr eases \\ith siu’cess, 'This ho\\r\cr is (o heasciihed (o 
the s pi anal iial ill e ol ( lir on s and line dust s lit iliscd. 

(cl Briquetting with Flue Dust KApeMim ni.s m.ide on tin- use of 

Ilut* dust as hindin ^ malenal h-r huint p\n(es. etc, ha\e laded 
AccoidiiiL; to l)i Schumachci howe\ei t hei e ai e line dusts possessing 
a C(‘rtain dei^ici* ol latent lixdiaulic piopeiiies which can lie developed 
by the addition of small (piantilii s (,f (.\( itin^^ (eatalytic) n^n-nts, such 
as ii a^iiesiuin chloride, etc. ( )n this notion depemls (he muthod, 
already dealt with on p. do, tor hi npiett ing suitable Hue dusts without 
the ad<lition oi a i« al hinding matm’ial in the Mann* wa\y Hue dust 
tieatei] with ma^niesinm chloiide rsadd he used ad vantageou.sly in 
the hritpnd tiii;^ of </th('r iron oies 

In the iollowiim metliods inorganic hindin;^ materials other than 
iron ores are deait with (“\eiusi\ ely. Tiny all possi'ss (he nnavoid- 
ahle disadvanlam* tliat tliey low er t he iron contmits ol’the ores to he 
hi ifjuetted. 

2. Briquetting with Clay. 

It ha.s aln-ady heeii repeatedly pointed out that clay is an (“\cellent 
bindin^^ mattuial. It must, however, he mi.xed with tin* oies in such 
(|uantitie.8 that after exjmlsion of tin* three molecules of water of 
hydration tin- material still hohls t^igether suili<-iently. In this w'ay 
the ore ahvays heeomes deficient in iron, so that the use of pure (-lay 
is impossible, and there only lemains the use of argiilaeeouH ores, whieh 
We only available in special eas«*s 
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.1 Briquetting with Lime. 

Tlic on p. ){0 iiHlicaics the existence of a lar;;** iinnilx^'r of pio- 
(M'ssr.s (icpi'iidin;^^ upon tin- use <j1 liinr in one or otlior of its forms. 

(o.) Briquetting with Calcium Carbonate (iai'OJ - Kxtensive re- 
^ seandms were nnulc a long time ago with this inatm-ial, and liavi' since 
often |•(‘pcatcd. in ovciy case it has Ixu-ii pi’oposts] to powder and 
intiiiiatfdy mix the iion or«-s with tlu* lu'ccs.sary limestone and fuel in 
tin* form of c()k<‘. 'I'Iicm' ais' the matindals which interact in tin; blast 
furnace, d'his nietliod, coinphded l)y suital)l(; hri(juetting, could, how- 
(‘,ver, iH'Viu' It'ad to favoura))le nssults in the fuisiace, tlrstly, on account 
of tin* iimiN oidahh' direct i eduction by carbon which would accrue, 
and which is alwayxs reganhsl as disadvantageous, ainl also h(‘caus(' 
th(‘ lay('is of coke, whi(di should he distributed as (‘Vciily as possible, 
cannot Ix' avoided. 

'The method of L. Wddss of l>udap(‘st (D.K.b. ISIkltl.S) opi'rates 
(piite difli'rently. In this pro('('Ss the l)ri(|Uetting matm'ial is [a(']);ir(‘d 
with slak(M] lime (t la(t )l 1 b), and <luring or after com[)r('ssion is tr(*ated 
und(‘r pressure with c()ld and tln-n Intt carbonic acid in oi'der to convtud 
tin.' binding material rapidly and comph'tely into calcium caibonate and 
bring about an inmn'diati' hardt'uing of t In* bri(piett('s. 

If specially porous l)i i^pK'tti's are iNMpiiix'd, tin* bimpietting material 
is niix('d with cokt' bn'e/.e, and tlie )>ri(pu'tles produc(‘d ari* subse- 
(pit'iitl}' roasted, wlicn the coke burns and leavi's tine channels in tlie 
bri([Uettes. 

Tin* inveiitoi of the j)rocess reeoimneiKU that the pioee^s he comhiiK'd \sitii 
tlie opeiiition of Imie-bm inng, heeau.si' all the hu' [)ioduets can he utdiM'd m 
eairviiiL; out, the melhod. The carhome aeid e.m hi* e.xhausted thioii^fh a 
eompie.ssor, and oni' poll ion eolleeted m stiong stei'l ('vlluder^ for the (list stage 
of (he ojieiatioii, while tlu* leiiiaiiidei is (bleed (lom the kiln dneet to the 
moulds under a piessiire of IS 2,“» alms., .and at a tempeiatnie of .'iOO- 10(>" ( '. 
Diy slaki'd lime is mixi'd with wet material, and milk of lime is mi.xeil with 
dry material. The whole of the lime content of the hiiiiuettes should ho 
Converted to cah'ium eaiheiiate in l-.‘l minutes. 

'I'hese bricks maintain (heir strength in the blast furnace, if not 
to complete reduction, at least uj) to a temperature of hOO (k, when 
till' carbon dioxide is driven oil’ fi-om the calcium carbonate. Tlie 
briquettes then fall to [lieces. It is also of great disadvantagi' that the 
expulsion of the carlionic acid requiri's a certain amount of heat which’ 
' might otherwise be utilised in the reduction. 

If from this cause an increased amount of coke i.s reipiired, the coalK 
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cnii l>t' .sa\ tnl l)y tlir ^M'onoijiy i, (i in llir diiniiint mn of th,' Imicsti.m' 
addl'd So fill .is Is (hr j.ioi'i's^ has nut \rt In i-n iisrd i>ii (he 

maniif.'icl ui in- sr.ih' 

l>r Schuiii.irh- i s sp.nhn* in-n-ini* Iiiih* iiirthod dr{K‘iids jiai(i;dl\' 
on an aititicial pi ■ ‘dui't i"n ot eah’iuiii raiimnali' 

'Idi* iinthoii m|' workniLT is apjMi mt 1\ (hr samr .n, (hil m 1 (hr 
ijiiiirt /-iiiral liiiir nirth-iil ( p o'O (h iidr sj.athir iiun otr or- o( In i nun 
caihoiiatr is liiir|\ :_^iound .iial nuxid wiih milk of hnir and (hr 
inatriial lo hr iMindid ltinpiit(is air pirssrd iiiiin (hr niixliiir 
l>l;i'''‘d on tiiK'ks and siihji rt. d (o ( hr ai'tion of hotst.am at ahoiil S 

aims pii sv^iii,. (,,i ;;tn:)hoin- A irartmii (ak. s plarr hrtw. I n (hr non 
('ai I lonal r a nd (hr milk ot 1 imr, i rsiih niy m tin- pi odiirt mn of i i \ st a 1 1 1 nr 
<-alri nm ( a I hoiia! ( and a mlatimnis Iriioiis h\ di w hirli oxidncs (o 
i»'iiir h\dia(r ni t hr an 'Tin vr (\\i» m.itriials i i mrn( (hr pailirlrs 
<d oir (oL^n tlni Tin- addition amoiinis a( (hr most lo lO pm * i n( 
ground spar and ]iri rriit slaked linir to .S.') pri rrn(. of I hr non 
or o( In r (iin- oi 

N 1 1 111 ll 1 \ I in III. t hod I Ol niK IllP I Ipphi n l< 111 U hri r I )j< O O < Oillihlr 

^Iippli' ' 1 n null III - . Ml. h IS ^ptl! Ill .11. . . I |\ 1 1. Ill (.III. , Ml hi k 

h md oil M ma ii.i . . n I-mh it < m h.- -nhst ii uli d (mi n.m . n h.iiMh-s 1 1 i 
tlirlrhu.-, .ippt'i dll. Ill 'dll..) ! .11 .iiinaili. with (hr .\i.jiti.,|i ol \i,rlli i, 

.S\\ ri 'll, Hid N .a \\ !■> 

’I hr n.n'tioii hitw.'. 11 sp n m.l hiu.' lak.-s pkn . with tn< il ..oi, nuisr 
(pi.ntl} a lira !i '-lioiiri tin.’ of .i.-tioii of ihi oipMln.n.'d sl.ani is i.ijuind 
than m 4 ,hr i,ii,n t/onr.il hinr in. iho.l 

d hr ;id\antayn . of this nn tlmd romp;ttrd with (hr .jiiait/ iiiral liiiir 
mriluMl air as follows No impiHiiirs from tin- snirKm^r point of 
\ lew', air intiodurrd into (In- oir, the o-drination nrct ssai'\' for (lie 
eonvrision of tin- non 'Mihonatr into oxidr is rliminah d, ami. fuithri-, 
any sulphur roin[)ounds (suljihidrs) rxistmo in (he oir are. und.-i- 
the eomhinrd action of (hr .steam and him*, roiiMited into ealeium 
sidfihide oi- sulphydiatr and lendei’nl innoeu.ms in thr snnllinpr pro- 
cess. 7\ dihad\ aiita;^n‘, iiow'e\ rr, IS the low n sistanei- (d the hin|ue|tes 
in the hi e. 

An appliiMtion of the mrllnxlon a work in(^ .scale i.s heiiiir ean ied 
out at tin* present time, d'he costs ol l»ri(|Uettin^ ha\r hren w’oiked 
out at I d maiks (h‘i- lou. 

{!>) Briquetting with Burnt Limestone (<juicklime, t'aO). dddn 
binding mateiial is unsuitahlr, since in tin* upper part of the shaft 
quicklime immediately .saturates itself wdtli water, or carUmic dioxide 
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ill casi; ol !L of stcuin, (l(‘Vt*loj)ff lioiit, <‘ind causos ovorlicating 

of the iijjprr (tf the fiiruaec, wliile ilie lovv^a- part is c(X)ie(l. 

As a j-esiilt, (he nijiiie*roiis ('xperiaients on tlie use of (jiiieklime, 
either alone or m eoinhination with other inaterials, such as elay, 
ashes, hydnx'lilorie arid,' l)last-furiiaee sla<^, silicates, chlorides, or 
superln'aled steam, ha\e lit'cn (jiiite unsuccessful. 

(r) Slaked Lime (caleimn hydrate, ( a(()ll),^) has not proved 
sueeessful iiiile.ss siihst** piently eonverte<l into carhon;ite, sinc(! it must 
first lose its water in the blast, furnace, wlien it a^oiin falls to j^owder, 
resultin;^ in tin' disinl (‘^rat ion of tin; l)ri(iuettes. 


Sf/iu iiKU'/irr’n Mrlho^l for Oi'cs 

TIk' finely crushed man^anes(' on's are treated with d to 4 per e('ni 
slaki'd lime, and tlie hri(|U('tf.cM obtained arti lu'ated to lOO ( \ or ai>ovt' 
In many ea.ses tlu' In'atin;;' can Ix' can-icd out with advantti^o' in siipi'r- 
heateil sti'am. Insoluhh' man^nuiati's of linn' are formed, and these 
materials <*('ment too('ther the particles of on'. 

Tin' proce.ss has not haind practical ap[)lication up to tin' {)i'es(‘nt. 
hut its costs need not amount to more than ho marks p(‘r ton. 

{(() Briquetting with Plaster of Paris or Cement.— Linni in the 
form of oy[)snm oi- ceiin'nit cannot he ajitilied with advanti‘i;,o' Natural 
gypsum (haSOj;?! I„t)) acipiin'S, during heating at 200 (\ (as a result 
of losing its water of crystal li.sati on), the facility of reabsorbing water 
and setting-hard. The various natural and artificial cements b('ha\ e 
in a similar way wln'U treated with water. Such binding materials 
can produce very strong hriipiettes fulliiling all the di'inands mad(' of 
such material until thc}^ arrive in the hottt'r zones of the furnace, when 
tlu'y lose their water contc'iit and disintegrate. Further, gypsum is 
not parties! larly suitable as a blast-furnace addition on account of its 
conti'Ut of sulphur. 

(I Koeniger's method (l).H.P. 1.45,141) also depends principally upon 
the binding power of gypsum and similar materials. In this process 
the tine ores or lliu' dust to be hricjuetted are first treated dry with 
lime (or inagiu'sia) and borax in calculat'd quantities, and then with 
an aqueous solution of crude sulphuric acid of known strength. The 
matc'i'ial is then pn'sst'd to britpiettes and allowed to dry in the air. 

Tiie use of sul[)huric acid for the production of calcium or 

‘ Hydioolilorii .icid would have a detrnuoiitAl ellect on the bell and downcomerSi 
of tlu' bluiL I'ui'UiU'es 
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ipa^nesiuiii niak«‘.s this jjnn-t^^s inoi(> Mispirions (han tla* 

nso of iiiiiu rjil or luirnt 

{(-) Briquetting with Silicate of Lime. In th.* h.ll.tum;; j.i.xs sM.s 

l silicate n) lime is puMlueed l>y ccrlam additinns and ne-tliods .»i‘ 
treatment 1 tunn^Mts pioduetifai and sritin^r this mat.ii.al a<ls as a 
stren^^thener of tie* hond. and ledd- the luicIvN f 
ten\j)eratiirr.s, in tlu' blast furmus* 


S< litnih(<‘lirr's (Jihirf: m* af - L> nn 

Tills imthod is ^mnerally similai tn that disiso ri .•<! le hi \\'. 
Sclmmaehm- of ( )sna him'k , and now w id.Ix usisl I'oi tlir piodmMion nf 
stronj^, hii^li (juality hiiddini^ hiieks Irom san<l and limesliuir. In |)ir 
ja-odiielion of line' saielstoni s an atMition nf 7 s jmt cnif < lialk is 
made, hut in lie- la njurtt in;,^ of oirs I 7 jH-r cmf. of (in, K ^mnnd 

• liiail/ sand and d -IO p.T cml .jiiirk limr ai .• addrd. mi 

sjii'cial nat nil* of tlm oi OS. 

'I'hr im iliod IS earuod out in thrro juancipal st.ai;»s 

(o) I’l't' pai at ion and nn \ nii^ t ho raw m.atoiials 
(h) ( 'ompros^ ion nf (ho mi\( uk' to .shajM*. 

<1 ) Steam hardenin;^' the shajaes to solid siinn;^^ h!f)( ks 

(n ) The necessary ijuait/ sand IS usually ^oound to dust m i lube 
or ball mill, while the lumpy, unskaked lime tCaO) la lirst broken up 
in a stoiK' hnsaki r and ;^n-ound line in a ball mill. 

The i»hj(‘cl lit tlio lino ;jmidin;j poiinit oi tho f<>i iii.ilmn <»( lO- in 

st.i^o ) as o\onl\ as jiusviiblo i hiniiuihxiit the ma'S 

lhart of the ;4inund i(ui<dJlme can be added to (ho sand to be oioiind, 
and the cru.shcd matei i.ils are added to the line oies to ho hinpiotlod 
in the Jinoiously doteimined eorieet [iroportioiis. 'The mi\in;^ or 
Jireiiaration machine made hy Ihiiek, Kretschel .v ( 'o , illustrajed 
and described in the next section, i.s useil for thoron^^hly mixin^r (J,,. 
materials and .slaking the lime. 

The sl.ikmg ('niisisls m 100 p.uts by wo)j.»^hl oi liino .absnrlaimf .'tli junts by 
weit<ht of water, witfi the ovohit ion of a oonsi, j, r.ibie <j a.mt it v oi ho, it 1 ho 

formation of c.dciiiin holrato. 

If the (juantity of water necossary for .slaking cannot lie obtained 
from the moisture in the sand (jr ore it is added se[)arate|\ to the 
la^hine. 

' Stahl H/til Kisni, No. I, }• 7 , .iiid No. 10 , p 32 |, ]t)n 8 . 
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(h) Tli(‘ properly prepared niixtuie in coiiipresst-d in a suitable 
biiqiK'lte press to blocks wilicii are laid on a special liaidfuiint^^ truck. 

(c) Tli(‘ truck, 4 are driven into tin* so-called liaidenii)i( boiler, and 
subjected to the action of supeilieated st(‘am at about N at ms. (174 ('.) 
for H) 12 hours, wlien the ijuartz-nieal condjines with tin* lime with 
tin* evolution of heat and tin* jiroduction of aititicial \\ Ollastoiiite, 
which completely streii^^thens the bimpiettes. 4'his siln-ati* of lime is 
not allected by nioistuK*, and is not d(*com[)os('d below' its nieltiny 
point. Wdien witlnlrawn from the har(h*nin^^ kettle the biipiiettes 
are rea<ly for immediat** smelting. 

Accordin^^ to Dr Schumacher, tin* method is applicabh* to all kinds 
of line iron ores unsuitable for imnn*diab* smelt-iiie^. Such include 
powah'i'V bi'ow’U iron oi-es, purph* ores, ma^oietic* conc<*ntra(es, and 
fbn* (lust. 

Application on the large Scale. A typical two-piv.ss plant, out lined 
by llruck, Kretschel Do. of Osnabruck, is dlustrateil and desci'dn'd in 
t. he later section on t k>mplete I5i*njuettiiig I’lants. I'p to the pi*('S(ait 
tw'o plants have b(‘(‘n laid down and an* in ojx-iatioii- at- the Koines- 
hu(t(' for tin* brnjin'ttine of purjile oi'e w'ith addition at- tin* jthsent 
tiiin* of iron-rich Ibn* dust and ( h'llivaia mai^iietic iron ore slimes and 
also at Kru[)[>s Kriedi ich-Alfrod lliitti^ in Hheinhaus('n for the brnpiet- 
ting of Hue dust. 

.\t the K(nii;^^shiitte the hn(]Ucltes an* iisuallv madcj up of Dl pei' cent, 
pmph* or(‘, 1-5 per ci-nt (pncklniK*, .md 5-1 p('r cent pirn 1/ ine.d ; with 
(icllnaia slmn's and similai or(‘.^, an addition of 5 pia* eciil, lime and 2 per 
cent. (|iiai t/. meal Is siilhcient to ohtam hiuh .strenetli. Kmlliei det-uK ol the 
Komp^shulti* hrapiotte factoiy, and tin* .sucet's.s of (lie method thne (‘inpli)\ ed, 
i.s poMMi in the section on t'omph'tc Ihipuettinit Idant.s at the conelii''ioii ol tin* 
desci iption of the typical two picss pkmt nieiitioiied above. 

.\t Khuinhaiisen lip to 22,1)00 hi Kpiettes, eaeh of 1 kas wi’iuht (e(|nal to a 
total of 88 tons), are [aoducod h\ two piess('s m a 10 horn ^liift fiom s5 per 
rent, line dust, 10 p(*r cent, (pncklinie, and 5 per cent (jiiai t/ meal They 
eonlam 52 58 per cent, iron, and on ipmition lose ahont 15 pci cent (eoki*, 
earhon dioxide, and tvater). After si'wral ^e.iis' woiKiiil; and iinMlifyiii;.; 
e\p(*nnu'iits the method was abandoned m l!)0l), and replaced hv a pioecss 
more snil.ahle to the prexailirn,^ local conditions. 

ddic cost of installation, of a tw'o-pri'ss factory workiiio the 
(piai'tz-nn'al-lime process with an output of TO.OOO 44,00t) hriipicttc.s 
p('r (lay and ni<.,dit shift (10 hours each) hav(*. been oi\(‘ji as alwiut 
220,000 I\l.' 


’ Slithl intd No. 10, )>. 5'2*2, lOo^^ 
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'I'lu* Vfar)\- output in Ions iialuiMll_\ \Miifs with the sjicc'iru* 
It y oI 1 hf oil's ut iiis« d 

111 (lu* f. il!(ot iiii^Mahh ‘ (lh‘ ci.sl of hiiijUi'tliiiL:. .|uaiititii's wn^^lils 

and total* \iarl\ (»utputs ai>‘ ;;i\»‘n for tliiro t \ pical cax "’ \j. 
du'-l pijij'Ii' on and (ii‘lli\aia sliiiiis - ^ 


M ie I i' r.e 

1 I'.i jii' t ' \\ 1 e’e 

lu . .. 1. no , 

..f \ , un , Id) ,|e.si 

‘id," 


k 'S 

<d,s M 

1 M.' 1' .O 

O'.e 1 

60 eii.i ; 1! ' 

1 1 s 1 >1. 

10 .1 Ml (, , 

7s iiiiu ■> "ji, 


ti),< -1 1 8 

lor. /leu 1 M' 

This tahle ha 

. hi . n (]i a u n Uj) mi 

Die hasis of ;iddine ipm k Imi 


and ijiMi!/' s.nid to tlh' \aiioin oi»'s in t!i(‘ piu crid a:^^ s oulhin d alio\i' 
on jtiK'i s of IJiiM!K''t'ti foil fnr <|ni<'k Iniic and d inatks pn ten Im 
1 pia 1 1 / '',1 nd \\a'4(s ol iiiiaiks pi-i I 0 hoiiM shilt, a ‘^inkni;^' Inndol 
S pr|- ('(lit on the total costs of ni-ta!latinn ( ddO (»()() ma i k s i and the 
(•lists ,it pia\ii, s(i,nii. ii-paiis and sinid \ maltiials have hccii 
asci 1 1 anil (1 dniin;^ the wakni'^" 

Wilii N|)((]i| nfiiinii' III the iMiot/iii' d. till' iiiiliii.'d ('l^lM .ihmil 7 
ii M 1 1 \ [11 1 till, 1 1 ii h I 1 \ c I a h‘ I md il i"ii, pi iv\ I I . I ' 1^1 I 111 I w ('.fi ", I SI) II 1 i 1 1 ■ 1 1 1,1 ( 
the ,|ii II ! , . nid del - ’• III i 7 '> 111 o k- p. I I'lii \ii nil hi I. Ill <.t » p' i d nl 
Miei.iiiii (ih, hiLrlii -I UM'iii it 1)11 h lia^ lid 11 lodl up In til* piciit/dit^ 
.i!d,il n .'I.i iiMi k pi I H'li "1 111 I'pii tti ' 

(iii'tKini llri'j lit II I mf I 'oni jxi n <1 Millmtl'' 

( I'd till! oe ^ iir tlui -111 I I 

In the method ir^ed liy the Deiitselien Ihiket I iei un;4sncsel|s( hail 
m h il (if Allt nkiielien- Wcbterwald prmiaiy re;^nnd is paid to I he 
blast linnace itself, inasniueh as e\ i t \ tliin;^^ which is likely to he 
detriinental to its operation in any way is avoid<'d. 

(ieiierallv s[)eakini;. tile line me or Hue du^t is mdy troited with 
some hum of lime w'hieh, as a result of its eoinposition and adnii\ture 
with otlier iuat(‘rials, ^uaianteesa perfectly stion*^ structuie to the 
briijiK-ttes e\en at a red lieat, 

d'h(^ emiiposition and amount of hond added depends on llui mature 
of the materials to he hri<pu tted hut the addition seldom exeeefls 10 
per cent, d'he main o!»p-et is tie* fonnation of a silieate of lime wliieh 
' .s/e/,/ ninl No 10, P |t>0‘^ 

- IhvI , J>. 'M\, lOOS 
^ ii,i<{ , p].. :m :i24 
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liunlciJH ill Ui<* roM, (1 o<*h not diHiiiti'^^ratc at a iiio(l(Mat(‘ heat, and 
Hitit(‘i;s at a lM<^licr (cmperatun-. 

t'inc ores or Due dust an* mixed with a liiridin^^ ‘material de\ ised 
hy the ('om[)any, pressed to a siiitahh* shape, and the hriipiettes allowed 
to stand for D or 4 vvei'ks without further ti-eatnieiit, d'hey are then 
ready for smeltin;^. 

Application of the Method. - Du rin^r a test made on the lar<;e 
seah; at Ih’miierliutte, about !K), 000 k^s, of these biiquettes were used 
in d days for the manufacture of spie^^eloisen, The results of woikin^ 
wer'e miieh more satisfactory than any [ireviously olitained; tin* 
ehar^O) was more open, and the dust in the Due ^^^ses was diminished 
by about dO pi'r cent. The output of iron, formerly 70 tons in 24 
hours, rose to 77, SO, and 77 tons in the three double shifts (lining 
which bri(iuett«‘s were employed, d'he coke consumption, 1411 and 
1405 kejs. respectively [)ei ton of pi;.,^ iron, in tin* previous two da}s 
fell at th(‘ saitK* time to Idd2, IddO, and IdSO k^s. pi'r ton of iron 
produceil, 

Application on tin* workin;^^ scale has lieen put in haml by the 
lth(‘inischen 1 1 iittenaktien^^esellschaft at Jh’ii'ilrich- Wilhelmsliutte 
on the Siei^ei'land calcined spathic iron ores. The installation, which 
is said to be working <piit(^ satisfactorily, is skctclu'd and bricDy de- 
scribed in tin* section on (Complete Plants 

4. Briquetting with Slags or Water-glass 

Many [iroposals havi* been madi* in this ileld. Abo\e all, attem[)(s 
have been made to utilise the blast-furnace sla^s available free of 
charge' at lilast- furnace plants. 

bl.ist fui’iiaee sla^s consist of compuimds of (he ^cuigue m (he smelted ore 
with the additions and tin* fuel ash , tiny consist mainly of silicates of alnnmia 
and hinc, often niixi'd with inae^ncsia and niaiiganons oxide. Diiriiej: good 
w'oi'kmg they eontam only small <juantities of ferrous or h'rrie oxidi's. Alkalies 
an* never absent, and siil[)hides of tlie alkaline earths and manganese seldom, 
while various other materials form seeondary constituents. The siliia content 
is usually not sim})ie, generally pointing to a mixture of mono- and hisihcates. 
t'oke furnaeo slags usually approximate to monosilicates, charcoal furnace slags 
to bisilicate.s. (Wedding.) 

Use of Cold Blast Furnace Slag.— Cohl shig^s have been ground, 
mixed with tin* ore.s to be briijiietted, and the mixture compressed, witK , 
tin* e.xta'ctat ion that tlie slag would soon melt in tin* furnace and act/' 
as a bond. However, the fact that the melting point of tlie slag waiC' 
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much tO<)'hi;(ll (<J plVM'llt tin* In (<t jili'frs W MS 

not Uik«*n into accouni 

A preliminary sinlcnn^ ol' Mirii l>ritjuell*‘,s. wiili ilu- of 

tstren^^thenin^^ them also a[tpenre(l to he nn^nitahle. since in thi.s e.isc, 
sneh a lai-^m (|Uantity of sla^ was ie<julietl (hat tin* irtai etiiilmil ol the 
bri'jnettes was (Iimini.sh<-<1 far tot* mneh Apj'lie.il am ot molten .slai," 
has also been tried by stirring non on* nitt) (he shi^ in (he m i^hltitiii 
JkkxI of the sla^ hohs It was. howt‘\tr, Inuiitl (hat (he sIm^ solidilied 
l>efore it ha<l taktni up \(‘ry miieli of (In' <*ie. 

The method of the Scoria ( ’ompany ' ( for line dust and ptos (h i \ tn es) 
is, li(jw('\ er, wortliy of sjieeial e(»nsidcia(ion ( )i ii.ilnall\ , the method 
of the Scoria (h m. )>. 11. of hortmund,* aeeotdini.^ to the pideiit-, of 
OlMTsehulti! (I).K.P. Ids, ,‘112) aiid Mathesnis (hh’l' hll-o;)(i) siihs*' 
(juently extended liy subsidiary and lArei^n patents, d(‘p( nd* d on the 
application of basic blast- furm-ua* sla^ (sla;^^ sand) ^iranulateil by nnaiis 
of steam under pressure a.s bindiii;; mattuial. and hai deiiiii;^^ of the 
moulded blocks in siijierlu'ated steam ‘ 

Steamed blast-furmua* slaJ^^ a diy ceim-nt like powd* i with a 
protective action a^uainst moi.sture, possesses under these e<mdi(ioiis, 
the same liindin^^ [lower ns ;^o(;d i'oitland eeineut 'I'he bondme pnw. i 
(h‘])ends upon the formation of h\(Jiate(l silicates, and is eoiiseijin ntl\ 
d(*str*iyed by e.\[mIsion of moistur(“ on Ik atini^M he bi npiettes to abi»ul 
loot) C. in the blast fiLTiiace. just as in the ease ol the use oi I’oilland 
cement and otlu'r .silicates. 'I’liis bonding; p((Wei can <»iily be n placed 
liy sinterin;,,^ at a hi;^dier tem[)tuaiur(‘. Application oi blast ( ii i mice sla;; 
[irovides th<‘ ad\anta^u- that tliis maleiial sinteis at about lOtH) (' 
('onseijuently only the nature (d' the liondm;; act ion ehaii;,^0',s at 1000" ( ’ , 
/.c. the h\drate(l silicate bonding i.s substituteij )»\ sintenne and (Ik- 
.strength of the briipietti's is not imjiaind. An a<ldition ot S to 10 per 
cent, of a suitable blast-furnac<' sla^ is sullii lent to prodma- brii jui t tes 
of ample strength. K(jcently, however, it has been decided to re[)laee 
about half of the sla;; addition by lime. 

Mode of Operation of the Process. — tiranulated blast fm mice sla^^ 
is treated with .su[)crheated .steam in a revolvin^r drum or otlier suitahle 
vessel. It i.s then thorou^dily mixed witli the (piiekliuie and material 

* Stahl und Kisdi, S<K 10, i)]>. 321 32.^), lOnH ; X Ihnj- u. }{ulinu,t Umult^hau, 

No. 14, pp 183 184, 1000. Piinlol pr<.bpc<tus of the S<(.nri ('..inp.un 

® H .Si'liiil/e-Steinhi^rf,e Dun n, near .'sukAium i W., .trid \V ,\fa( h< '-in-, PiohsHi.r 
of Metallurgy at (he Kel Tohn ll.i< lo< huh-, li. rliu Maii.i-cr, ( ',u 1 Mey. t, D<.it,miiii<l. 

^ Tlie Scfiria ('oiup.uiv has also <h-\ rh'|K'(l this iiifth*;*! fm liu? piKihicljei) ef 
Pilding bleekrt (nlag shaie.s) fmm blast funi.ace .dag (wm; s|M'ehil piesjaiclUK) 
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to })(■ liri<jUctD'(l in an iitinor mill Tlu* blocks jii i sMr(M'i<^m this 

mi \tiii c art' con\ crtcd into poKnis l)i-i<|m‘llcs icady loi- smcttiny^ h}' a 
10 liouis’ Ii(‘a(iii^f in a hanlt'iiirm IvJ-ttlc, just in the same \\a\ as 
liinc sandstones arc trt ated. With certain ores only n‘dii(cd with 
dilliculty , such as pulvciiscd ma^uictic iion on; or chrome ii on oi c, it 
is ad\'isahlc to add a ccituiji jx'rct'uta^m of coke or coal powder to 
the mi\tui-<‘. 

l)ri(|uettin;^M‘os(s, \isini^^ exclusively cheap blast funiact' slay^ va»’\ , 
accord in^^ to the sjM'cilic gravity of tin' material, bet w'cen OS and 14 
marks pel- ton, avei-a^dn^ about bl marks. Tai tial replacement of the 
sla;.j with linn' makt'S tlie costs corros{)omlini,dy hie)i('r. A t\vo-pj-ess 
plant is illustrated and dt'scribi'd in the sect ion on ( 'omph'te Plants, and 
a complete stati'UK'nt. of costs is ajipended. 

Tin' pi oc«'SM wars starOsl on a workin^^ scale at KriippS biiedricli- 
Alfi-('d Iliitti', Hheinhaiiseii, in the yc'ai- lOO!), bub the results of 
w'orkinj^f have not yet bef-n [udilished. (dieinical analyses of four 
Seoi ia bri(|Uettes [u-epanal some years a^o are eiveii in the table 
lielow ' : - 



I. 


II. 

111 

l\ 



M ixl utc (4 




, < iclloni.i Oi(' 

' Klllr 

Diol and 

Imii 111 T} 1 ilc^ 

MnaD'iU 



Til 

1 [lie Otf. 


1 

p.'i .■•■lit. 

i 1- 

fi (•('til. 

|l('l (‘Clll 

|Hl ('Mll 

: I'V 

! r.f.'io 


11-10 

19 O.'i 


I'V.O, 

1 79 20 

i 

tcnoo 

70 10 

0.' .'(0 

! CaO 

1 O-J--' 


7 y2 

7 -20 

11 !S 

Sio,, 

i S 91 

1 


20- IS 

ItTiJ 

9 'C( 

'Hiii pn 

)[)o.sals to ap[)ly 

basic 

sla^, and 

later \vat(r 

r ylass, with or 


without asbestos, and subseijm'ut treatment with steam, have not 
attaiiu'd prai'tical importanci' basic sla^^ and wati'i’-ylass aie much 
too valuabh' materials to be useil with economical success in the 
bindiiiLj of ores, even wlien such a slie^ht amount is necessary as is 
actually retpiired. 

5. Briquetting with Kieselguhr, Carnallite, and Molasses. 

Such a metluxl, in which tlie mab'rials applied are partly inor^^anic 
and jairtly t)i i;‘anic, ia represented by Dr F. lb. Fa nh (heiy’^^ MFIkkI 
for Ihu' dust, puherised iron ores, burnt pyrites, and the like. This 

‘ Z. Iknj- n. HaUaim. JiiiiviHhuu^ Nu. 14, p 1S4, lUOl! 
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IiietluMl, (li'M'nv rrrd ))\ ri'»t'r^''or F \\' I )iuikt |)i» r l: ' nt \\'lt“'}>;nli ll roll 
Mst-S HI nil lilt iiii.'itrh I no pal ( s of tin* rrmic in.itri i.-il with L’p.iitH 
kie'''‘!;,o]hi , 0 J- jiaif r.mi.illit' , .-okI 1 ji:nt in«>lav^,-s l'r''‘'Miii; tin' 
iiiixtiue to 1)1(H w hich ao“ thru loa-'trtl oi miiIcumI at lOOO' (’ ni 
i ni;^^ fm uarrM 

K it‘><‘!L'iihr, "I 111110. -r nl t“ ir ( li, t ■ s [II :iM , I' »1!\ of i of i li.. sIk Us 

of ill itoiii^ .iii[>oo-.l of [.iito vi!i, I 1 1 fill \ , I \ w i.it- ijijiiii i( ion, j,.| I'xainplc, 

111 Iiulllir in mu fad 111 I', t hr |iio«lui-t r.ii ->1 < - iii. iil s, t,i . j.i.M.f vi.im - nul so on 

( ' ini.ilhtr, Iilir of tin liiO'vt lil't [ ihilt' '1 >’f the pot oil ''tlt'U i..|iosls, 

w In II pu r r, of K ( 1 , ^L'( 1 ,ii 1 1 O, ,inil Is lo. . i on | hr lit', s, , 1 ,. , i, '! \ |. n tin’ 
pr'"lii.tioii of pot (ssiuiii I hh'inh' tm us<' o i ni.mutc r-n tlinpoonl jmipi.s,. 
It Is iis,,i iiioiiIn mi ai'-nmf ..f its m mm snmi .hh'inln (onhnt, \slii(h is 
sp.('iil!\ suit ihlr lot tpplirilioit to tlui’ <iiisi on a ml "f id inUnm o i 

I it tl_\ I m ijriit '1 In- [lot issiioii ' ill . h"u r \ I 1 , (‘o 1 1 s a <1. t iinn nl il « Ih . t on 
t In fill 11 n 1 liuinj 

M"1 iss. s^ ,1 (In i|i Nx.isin [Ho. hn t ->f sur.ii in uiuf n I inn. o 1 1, h in "w ' ii ami 
t,onnin\ > oni [a n im i s, a m 1 h i - alo nl\ ) m . n 1 1 . . .m nn m !> . 1 i i himlinr in iti ll.il 
fi >1 ni I (I siiidls if I lot s m 'I . In i\\ I \ . I I I iiit 1 in an \ mm - I 111 n ( -1 n \'( i| i ( i o ) 

hut mil: <■ ih nut imi 11! t hn I huilvnll m nil t ho. 1 I In sip n u . n 1 1 . .i.isc ! i m 1 . olo <1 

Till’ Sllltnlllio IS raitln.l nut til Iiioilolll 1 >1 |n k 1 1 lU k 111;.; Nil;; OMUls. 
\sliicli oftnii I'Mst a‘ m.m\ nmtallui ^mal uoiks fnj mmst i m t loiial 
j)ili p( isi ^ I iV this iiinatis till' liN.junt t III;; is I'.o i lul nii nninli nhn.a p. r 

T1 ' iimtlind tiist ioiHiil [iiantK’ai appl K’at k ni at tlm cnloiii n.oiks 
of Mnistnr, laicnis .V Ihiuiiii;; at ilm’hst arn M.iiii toi hriijiinl lino Ihn 
iion-ncli anil 1111 * rnsiduos am* lixiv latul hiiiiit p\ i it ns 

It u is at fii st iinuus.u V to m II not im misi. h r ihlo <jii.mt if a " of si|. li i . ud m s 
.it \a!uos far l>(‘lo\s tlm ciiiiiii* om i.dui' \t the po '< lit tiiim, ho'.oim, 
these imUmuIs ain hiii[:intti land sintnmd uith imiudmihln ‘•in.-nhs hv tlm 
aho\(‘ ni.’thi. i Till’ munis .ami [iiiss,(,s oi tlm IJudoii.i Masnhim iifalmk in 
linrlin arn Used foj inixinp’’ .iml rompin-smj tin' niatmials lllushnnii shown 
th.it the powdeind mn is mm h niom nasili woi k< d th iii tlm d.tinp, ^fn k \ nla\ , 
and tlm sidisn.pient siiitniiii;; in tlm modmn rnip' fiirii.n ns u mm h nln i[im 
tiuii in the (use of clay hia ks. sim n non oxah- lias a innnh hmei hjinnihn hnal 
than that of clay, a [irojaul} which lead- to mmn ia[iid Imalinp, mduntimi hy 
(uihon imaioxaln, .ind coolinp^ 

The noloiir-w'ork lirifjuettn.s contain Oh per cent. l‘V, and have a 
speeifie oravity of 4 0.1. 200 tons of hri'juettes am olttfiiinal daily from 

oO cubic metres of raw mateiial, ('osis of product ion amount to 
about 1 M. per ton, Imt }»y iucrea.sino j be amount of materia! woikcd 

‘ hr 1’ \V hiiiikidherg, “ Kin I'.nitrag /ur Ih ikntt i» i ungsfragi ‘ (SIhU u/id 
No. l.^ppp .^>-'0 ."i.'jii, 1909 ; “ h.is Ih ikeltiereii von hicht^tauh {Z Erz No. 7, 

pp. 138-140, 1900) 
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Upon to 70 (‘iiOic mctivs pci d.-iy, they could })c reduced to 80 pf. 
p('r ton. 

Application of the Method to Flue Dust. 

I’rofessfjr I liirikelher^ lia.s niad(; the following calculations for 
the .s[)(‘eial conditions prevailing at two ironworks in the Minette 
district of [.<orraino : — 

Fi.XAMPl.K I — Ironworks No. j produec.s rlail}' 70 80 tons of Hue 
dii.st, having a specific ^rii\ ity of I'k (/onstMpK'ntly f ‘j to oO 00 
cuhic metres havii to converted into briquetO-s daily. 

Thii composition of the dust in the various dust chambeis varii's 
considei’ably, according to tin* naturi* of the ores, the working of (he 
furnac(\ and so on. In (he lirst clnunber, about 80-8.5 per cent, of the 
dust is colleeled, and contains from .‘H to 8(? per cent. Fe. 

Th(' metal valms of I (on dust reckoned on (he usual ntarkiH pims's 
(Fe 80 pf , Mn 55 pf., and residue - 10 pf.) works out as follows 
Fe r:850 .080 105 M. 

Mn - I (! X 0 55 O’SS ,, 

Ih'sidm'--- 100x0 10 I OO „ 

Total - 18 28 M. 

50 cubic metres-70 tons of Hue dust would tlnuidore have a nuHal- 
lur^ical value of 70x 1)1 28-- 080 M. 

Duidvclber^ estimat(‘s tin? cost of bri((uettin^f of 50 cubic metres 
Hue dust at an extraordinarily low fi^nire, thus - 

A. — Costs of Clunt (without land, buildin<;s, and calcinino; furnaces). 


Mixi'r No. 8 . . . , 1000 M. 

Fis'ss No. 7 . . . . 8010 ,, 

f’oundalions .... 8(i0 ,, 

dotal A. . . 5000 M. 


H . — DuAi/ Wtn'k ’nuj (\)sts (at 800 workiii^^ days (of 10 hours eaidi) 
per annum). 

I. I'roAncfiou of Coinprrssrd Ulorks. 

(o) I leprei'iation and interest (15 per emit, on 5()00 M.)- . 2-80 M. 

{!)) Addition of bindini^^ material • — 

500 Ztr. molass(‘s at (i pf. — IIO'OO M . 

1 2'50 ki^'s. carnallite at. d pf. = 0'50 „ 

25 .. 1-2 pf.- o-:lo „ 


d\)tal 


80-80 M, 
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1 I'ni. iii.-n at :> M n' ‘H> M 

T) \ niith^' at IMI. la 0() ., 

('/) l‘i»\viT (alxnit ' 2 !") H.P. at I- pf, jxT H 1*. 
hdun ‘J'> • 10x1 

(») Lulu icatinn ainl irpaii^^ (7 j>rr rt-nt. mi 
7)1)00 M.i .... 

'r.)(al 1. 

II. St ni> rni'i (tn /'/vxsx/ 

I / ) I ''‘j)! i‘( lat ioii 


'I'lu' (i)st of iiislallat imi of a rni;^ ommi with II 
(‘liamhois aiiioimts to a))oul .70 000 marks, ,so 
tliat wn(in; 4 ))tl j"T ccMt jM-i annum ai\»’s a 


.70 000 

JO :!(H. ■ ■ 


()/) ( '..al ( Dnsumpten (nuts) 

)0 00 

(A) W ag.'s 

2 fin'incn at .7 M lO M 

8 liaiidlci s at 8 M 0 

'total , 

. lillKI ,, 

( irand total 11.,, 

. M 

Si/ 

Total 1 (prcpai-atinn of presseil blocks) 

70 00 .M 

'total 1 1 (‘wintering ,, ,, ) 

07 88 „ 

Total daily l>ri<[ue(ting costs, total Ji. 

. 187 88 M, 

Approximately 140 M., which correspondH to 

- 2 M. {>(;r ton. 

Example 11.- -At the second iron works tin* 

line dust contained 


45 ptr cent Fe, a considerably hi;.;lier proportion tlian in tin; j)tcviouH 
ca.se. The metal lurin’ cal value of a ton of dust i.s increa.sed corn*' 
spondingly, \ c. to lo Hd >f., Jia a^^ainst I‘L28 M. 

d'lie (|uantity of dust recovered daily is 100 ton.s, or .‘10,000 ton.s per 
annum, so that tlie metallurgical value of the dust in 1 5 H.S x 80,000 
474,000 M, per annum. To hriijuette this costs 200 M. daily =-(>0,000 M. 
yearly, so tliat liy brifiuetting the whole of the due dust an annual 


27.00 M 
|0 00 

I 10 

Vo 00 M 
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[tidlit ni' M CUM lie t>l)l;iiM('(l. It is of still ;^MtMtcr udsati^ 

(Mc [I IM to liii<(ij(ftc line (lust uilli tlie spccilifMlU luaNin- 

Jidudt lc(| die 

|{ BRIQUETTING WITH ORGANIC BINDING MATERIALS 

It IS omI)' nalnral t<) alliMiipt to utili.s(‘ for Lindin;^^ line ores sindi 
oid;iiiic Konds MS havi' Ixs-m siKs-essful in coal l>rii|iiettin;; Altlioiidli 
111 tins ca.S(‘ (lie linal ohject and i (Sjiiiremcnts an* \astly diirireiit. 
(MLtaiiic malenals an* re^^aldt'd as .suitable foi tin,* jiiodnctioii of 
bii(|iiettes foi snieltnii^ jiui |)oscs, since llit‘y not only act as binding 
niateiials, but. also as heat piodiicers and n'dticin;^^ a;,n*nts, so that 
ecdiioiiiH's may be (‘Xjiecled in the coin* consumption, while at tie- s.iim.* 
time thert- is no tpiestion ot impovei ishino thechaii;*' W Indlier, and 
( he (le^M ee to w'hich economical .(d van! a^cs can bi* at tamed is del ei mined 
by the pi i(‘e, tht' (piantity w Inch it is necessary to add, and tin* sp( eial 
pi ojiei t,ie,s of (h(‘or;^anic mateiial used, more partieiilai ly with le^aid 
to its b('lia\'ioiir at the hii^hei tem[)(‘rat nr('.s in the blast fninaci-and 
(Ik* natiiis' of its reducin;^ ellect on (In; on* 

'The pi ice of lh(* su^^a'sted or<^Mnic binding materials is yn'ie'ially 
hi^dier, and in sonu* cases much hii^dier, tli.in that of most of the 
iiioi^anic bindiii;^^ materials, but this does not nccessaiily exclude (heir 
iis(' I f, how't‘\ er. untiimdy fusion, combustion, oi’ \ olat ilisat ion takes 
place in tin* blast furnaia*. biinomj^ about or liasteiiin^^ disintt-ei at ion 
of tin' brnpiettes, the material is at once stamped as unsuitable. W ith 
re;,uard to the rediicin^^ action of ori^uinic liindme mati'iiaks, it must la* 
n'liiarked that as a result of tin' intimati' mixtun' with tin* partich'S 
of oi'i' this usually taht'S place diiectly (by carbon), while the blast 
furnacemau iu\arial)ly stiives afti'r tin* much more favourable indirect 
ri'ductioii by iiK'ans of (d) 

ddu' tirst volunu' of this book (pp. db bO) should be consulted with 
re^ard to tlu' projn'i’ticH of the organic i)indin^ materials indieated in 
tlu' tabh' on pp -d'i Further information, howa'\('r, is u;iven ludow 
with r('i;aid to cell pitch in tlu' lii^dit of more recent km^wled;;*'. 

1. Briquetting with Pit Coal or other Varieties of Coal. 

As far back as the middh' of tlie ninet('('nth C('ntury att('m[)t.s were 
mad(' to priMliK*!' tlu' so ealh'd “metal cok«‘ by niixini^ iron or 
maueanese ore with a eakitii^ eoal and cokinj^ tin* mixture iu a coke 
o\en 1 lowe\ er, ('ven w lu'U tin* ores were succe.ssfully 1 m aided in this 
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()!» 

w.'»\ aii'l t In' j»i < M liii t h. !ti ujt w I'il m the KKi-'t hjin.i»r i lie 'iiiit nl 

Nslihli (‘I'liM K.‘ .'hlfitil t'> l)u' t'c.kl \\a‘' iiitn'li too ^in.ill I'intlifi 

('ok.' 1^ f,ii too \ aliial'I.' a pio.liii 1 t.i 1 k> ‘-oplu'^t i. ati <i l‘_\ adimM uk' 
with toi !iiat< i laK 

In iSn'. W . (Mino pioj...'>. <1 to uo- hi ow ii roal coiit ami iio | m m llin ^ 
hut t Ilf j»i I vs Jim i\ , li iiiivia ^ ,i‘m| 

2 Bri(i\ietting with Coal, Tar. Pitch. Asphalt. PetrohMiin iMa'^uti 
Dnod Blood 

./ /.’(/. /o/y;/, s o„</ ./ /.oo./w, . l/,//nW tl) i; P 101 . a, M)'. 

w il h ro il .iinl tai 

1 n t Ills iiK t hi i'l tin* tiiif oi . s mi \ .'i! w it !i j.nU < i I'-fl pit co.il oi 
.1 nf 111 ai'ilf I'lm ly *h \ I'h '1 animal ('h i! I o.il .mm j li<pmi oi s, ,li.| m.i h 1 1 i !■> 
(oiitaiiiino hfa\y h} hi oc.u hoiis, siii h as to.il tar < tc The mi\(iiii 

ipifsscil into lumps oi hinpifttfs is h* atfd at ,‘{(><) to .'itMl (' ninji i 

pi ( ssiii f Alter I put f a shoi I t line a s)i)t f 1 1 <1 mass is ola.iineil w h n h 
at'tfi coolin,^^ loriiis .i deir'f mat<i!il with a ^la' s\ -anPn, (llii'> 
howfs.r, Is not oi’ arK.inta'p' s(., j, |t .\o 2) capahle oi k i Imp 

t he f lloi'l s ol hi at am! im ast me 

I n I lie I I I of m I nil 1 in 'ii • a . . oiit .tinin.' .'thi e 1 1 >7 pei i i n' I • ( p . a 

h ! jM , , III r, , loon t o Ml ■! .V itli I td k;o III,. |\ ,|n s|, .| o i In i 

(Ilf hd k _s mi III il ('ll in I o ! I |i 11 III II il I o'.n iioi, - III ii . ; i.i I, .till I »d k ' li< i m 

( oi t.ii ulifii I* Is ill >11.(1 to piofl'iii inai m.iii ' ilont |n p. i ..iii 

( nh.ai \nii lioiinm to .ihoni loo <’ (tun i |.i I nil . .. ni < n)'..ii ). ti 

III the laiijiiiMis .a h|oik> to n'hi.f lie .a<' iii'l . ul.'iiii < tin' ina. '] lie 
i!i\(iit.as jacjoii'l >ii('li hi'ijii'iti ' fii'l n.iu'.'l tliim h\ le ilm to i 

liijli ti Mipft it iiif 111 ,1 II iplitlia fill 11 (. 1 

Th'* im'lhod has found applir'at loii on the laioe sea!,, snicr )|,f 
1 m pinnino of this ne iit ui y for t he jtioduction oi iron at \ ai mii.s pkic s 
in Swaslmi in spite of the ielati\el\ hio)i e<ist of the additions. 
WOikiiio results cannot lie oi\eri 

d'h t‘ imeiitoi's ha\e also modilit'd then' pr»>eess for the hiiipKltnm 
of haiiMte in the aluminium indii.st 13 , and for firnpiett mo ealimi 01 
roasted blende m tin- /ine imlustrv l>ned hlooil which is spMitied 
ainojio other niati'i i;ils, is too r'ostls’ for actual use m piaefiee 

I'kii till' pn/.hi. t loll ot .1 1 nnii II mm, 'kt\ e mi\<<i ,'.itli 1 lodroi olon nilo. 
e( liolls III 1 1 ( M li, sill'll ,1 ' M. «.<i ( h.in • ol o| lilt lou'* lion > I u W 1 1 II h.m \ M ' tie 
iiiistnn is so pio]i.atio/i. d ihil rite i.ol-on d < m n ■•pohd> fo iIh om '<11 
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c'liiti III ol ill" (tuilr ( l.'iv rii.iti iiJil A typical l■\.llllplo in HHj linfly 

k^'i tiin'h divniiil antlii.K 10 I'oal tai, and A ku''' 
dind 1/lo'id \ffa I t lint'iii^ddy iiiixnig tin- iminn is comiji ciM-d tu IniijMi lien 
and licaNa] an alioxn, llic pnxlncts <»f dintillatinii bciii;^ Inirncd TIi" >inti'ii'd 
liri<|in'l ("a aii‘ tln-ii iiitrixliuasl li('i\scrn tlie clcctiodc.s of an cha ti ic fuinacc and 
ledina'd to niclallic aliinntiiiiiu A .similar mctiKxl is einplo\cd in tlir pro 
diK'tiOM of /me fiom j^ndni(*i or roa.ntcd Idcndo. Tim oic is piil vci isnd and 
niix"d uitli antlii ,n lie, tar, and dinal blood in tin* propoitions alicadx j.m\( n 
atioM' for aluminium, in siicli a way tliat llie carbon content is ,suj!icicnt foi 
the icdiiction of fbc /me 'I’be mixture is then {ucssed, licatcd, .and i< dii( ed 
III an rlc' ti ic fill nan* 


ir. /I nlh'lmunn's Mrlhod (|)K P. No. 147,1^12) with pitidi and 
coke or charcoal. 

The liiKi iron ore.s are lir.st nii.xed with .sninli coke or (diaicoal. and 
(he ini\t,ui'e is freed from possilile moisture by ilryiiij^^ in suitable 
.ipplianci's, d’he dried material is worked U[) with hot hard [dtidi in 
Hindi a way that eaidi partiide of ore, cok<*, or eharesad becomes coated 
with a thin skin of this material. Tin* mixture is then pressed in(o 
bni|U(‘ttes, which after coolinkJ are vmy strong and read\ for chaiyine 
into the blast furnace 

bipe 2 (p 20) shows a Hue dust lunpiette m.nb' by tins inelliod wilb 
(i pel cent, pibdi (No. 9), w bile a fiactuie of the .saiin' iii.iteiial n abo illio 
tinted (No 10) 

In the lire tht‘ briiiuettes do not disinterijrate, but fuse up sloxxly. 

Kor iron ores tin* ma.ximum addition of small coki* amounts to 
about 7)0 per cent,, and of pitch to li p(‘r cent of the wei^^ht of the 
linisht'd briijuette. Tlic costs of this expensixe bindin<^^ material aie, 
undi'r certain conditions, more than compensated for by tin* increase 
in value of the small coke, which serves as a substitute for the bum* 
coke, otherwise nece.ssary for reduction. In view of the laiye amount 
of small coke reipiired, the bla.st-furnacc plant should be conin'cted with 
one or more cokin^^ plants to fill the nece.s.sary renuirements at a low 
cost. 'Fhese conditions are not always easy to fultil. Tin* statement 
of costs beloxv ^ives a further insi^dit into the profits to be derived 
from the method 
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( 1 " ' M I’l.' M'! I ( It 'N ( i‘ 1 lO T' ' ^ " 1 K' «N < »|. I r.M ;t M I I ■' I S 'r*V I / 

( M 11 , . 

I 111! 11 ''Upi'h iiiL' "1*' iii'l '•mill t ,it 1 M 

■J lit itiiiL: lilt' 'lr \ m„' uh t a 1 M 

( V H‘lllt)\ ll tlf JO-J,") pi'l 1 . lit M*<i.^tUl.' K Iss'illHil I 

■J ,, I 111 t hf stt‘ uii [titt ll In iti I , ll 1 M 
1 III. Ill on till' [Hit h 'In^ti ilnitni, it I M 

1 .. ,, Itol, it oil \| 

2 mi'll kill' nliMu' |>1 nit iii'i wniiii imiM \oi tl 2 iH M 

2 I'l I'jui'tt' |iir-vsi'', at .) .ni' M 

1 ,, ,, ll uni I oii \ I \i'i - iii'l 'limit Ilk' >’ii' \i m :oim. it .i M 

1 ini'i'liaiiii', at 1‘oit M 
1 foil man oi manaL:' i , ') M 

Tot ll 

t 'oimi't jiii'iit 1} till' ialioiii lo'.t-, |M-i toll III liinjiintti > , ,, 

(M //'/ 

\t till' iiio'i, li jiii 1 I lit '.t lull' III i.'jiiiiiil, \i lin ll, at I jiiiii 
(I I I . > \I |M‘l I 0| I ( I ( I'ki till I 1 ll I ' ll 1, I 1 ■' t ^ 

(.') 

T' *' jil lilt itijMiiC'' >.'» II r. '.iliiili, at '• I [if |ii I II I' lion I, 
uoi k'l oiiL fol IM lioiii ^ at 

2'otal loi lal/oni, |i|ti ll, onl |io\\. i 
(./J l/a^Mn/^. 

'I'o t lil.-^ noMt 111' mil It 1 1 1 1.|‘ I O'l'-, of Midi III lima I a^ o||, < li anilio 

mati'l m 1, iTjiaim ainl i I'plannimml •« I nfoi t n nat dv tliC'i' .(;sta aio 
11 it ontjii, lait I'aiinol anioiml to nioin (luin 

(/) SinLiii‘1 /'////'/ i//n/ nn iJ/i t'o,/ <,! I nm 

Noitln r arc tlicsn fjonri". pi\ ( II 'I'ln i o^i r»f in''tallat mn cui In- 
r^tiniatkd at alioiit 1 M , ainl an annual allo'.iain <■ I jai < • nl 

per \ear of (j(Kt shiftH woik'^ out pi r shift to 

dram I 'I'olal 

Or 7<t ^I per ton of hinpieOes 

t hi till' u'roiimla oi\cn ahoM', fheco-f of ihiioke ''in ilO arn no 

in t Ilia e^tlln.ltl' 

riie increase in \aliii‘ of tin' small i oke is <1< t< r mim'd h\ the 


SI Ho,,.. 

H. \l 

V 

s 

I .. 

2 .. 

I ’ .. 

I d" 

, ,c(i(i M 
(I oO . 

'll 

I I \l 

1 1 .. 

, ; ^ ^ 

hoh \i. 

I inclndi d 
dilleii me 


'rhe drying' ]/laiit is Jiealed h> fiimare p-i'Ch, vvlm h entaiH no furl her lurt. 
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1)1 pllM' Id t u cell I iiin ji'. Dill sii) iIK < 1 mil j) I ()k<' co-'I s alxMi I I . )( I 1 ti » \I 

|JM' doiihl. )um 1 (lO hiiis), tlif DIM' '|il int it \ <if ''Ili.iIK (o-tm;; (.lll\ |) Tj M 
It, till II tm <•, 'lO [11 1 Cl n( '-III ilL K III if I (|, till' iiM Mill II 111 \ ,i|iic of the ijiMiit it \ 
wiiikid ii|i |>i I hilt <7*1 t'lii',) I iMiinf .iiiiituiil li) inmc than ?•) 1 '2 '.t<t \1 

On !ti cmiiil lit It 1 a|.|)icciahl\ hi '.'In l a^h emit cut, IniVvcM i, it cat Hint he i n dltei] 
Ullh the full value of the lmii|i I nke U lileli W mild nt luTW Ise he reijlllled fnf 
tin me ii dm timi, hut h mil\ medited with ;i \alue nf, mu, 1-0 M per dmihlc 
Inad, ^ leldlllp .1 tntal Millie of T.ixl'J — 1)00 M III thl^ Way a (ilth 1 eliee m 
\ahie of 1)00 — 00 SlO M i^ nhtained, i epi i -enl iii;i a saviiia ei|iial in \.iliie 
to this ammint 'I hm u diinini''hed hy the co^ts of hiiiiuetliinj, so that it 

ainmmts to Mil) oCli ‘J 1 1 \| 

A;/alll, the lin'lia^e ni \alne of the line ole nnut also he taken into eon 
sideiation If this he talo n as only 2 M pei Ion, the total increase m \ahie 
aiinnilits to |o0\I,sothat the [Iiotit^ of h||(|netllliLt aie 1? t I -f- 1 oO .‘iOl M, 
or a|i])io\iin.ite|y lot) M |i(( shilt l’'ioni this it is olmmis tint a inotit is 
asMiiieil hy this jitniiss e\en with a [iiti'h addition ot somew hat hiude r ih.in 
I! pel emit , or a pitch puce liiydn r than In M. 

In the aho\e edciilations no aciminl has hemi t.iKeii of the hindiei heat 
Coll'lUinptloil in the smeltllio o| these small eiike |ill( h hllipietteS, hlouudlt 
ahoiit hy the diieet leiluclloll Ultli caihmi 

'I'lio process, usint( Hteaiii kneadm's and joint presses, has 

found applieaii(M\ on a woi-kin^ scale at \aiions Mneltiiio plants in 
Lower Ithenish W'esl plialia. d'lie nesiilts do not a[)p(‘ar to have 
nnilised e\[)ect;it tons, since the nietliod has now hi'en ahandoned to 
some I'stmit, principally on account of the piopeities of haid jutch, 
which IS less suitahle for ores than the recently introduced cadi pilch 
It is not known that Weddini^'s pioposai to use asjihalt oi 
pt'troh'Uin rcsidu(‘s t Ma.sut) for tin* tadipietl in;^^ of line dust has e\ei 
hemi intiodiiced into [iractice, hut in any casi* it can oidy he consnh red 
for conditions under whu'h these \atuah1c materials can he obtained 
sullieiently cheaply 


3 Briquetting with Cell Pitch 
A o \ I / 

(\dl pitch is ohtauusi from cellulose litpiors (sulphite cellulose 
liipiors). A hiief account of the suitahdity of this liipior and the cell 
pitch for use as a hindiiii^^ material in briijucttini; has already been 
detilt with in \'ol 1 pp oT- d!) Since. ho\\e\er, the proiluction and 
utilisation of cell pitch has been considerably' imj)ro\ed of recent 
yeats. it has i>eeome of e\ ei -inereasmi^^ impoitance in the briipiett in^ 
of pit coal, hard brown coal, coke dust, tint' dust, and tine oies. It 
seems, thi'refore, to he desirable to cxtenil and amplify the information 
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III \i'! i ;uh] t** <K‘''Ciil‘«‘ llu* --{.it* <-l i\i'<liii^ .i( (lie 

tiinr 

(■M ( h nj n , f { ',>! ’i 

111 all Cl \ il !-< il ct liinl Ml s Cl lluli -,(> I’ai i< .m« ai c im a c < a w h Id \ 

(li^t nhiitcd r}ic\ ate dtlcii tu In* tuiniil lai na\ii;a)i!c m\i|' ami 
ai\\a\s cloNcly ^iluatni (o tai!ua\ liiii'' Wa^^tc li'|Uia^ lntlicrln n 
L,Mr'ic(i at cdliili'M' lai'liaics as i \alnclrs'> and ntt' ii {tmdd“.aiic 
waste {irodiict, rail alw a\ s l)c nlitaiiii d at a \.i\ low cost 

\i I I )I ' I lIiL' to the e^t Itii it e I a > u hhi 111 I Ml. t he I i Ill'll i I l 1 1 n ) ) h> | c ■ i 

1 1 lie! 11 ai of ilioiit 1(1, 0( in f,,n ^ oi i ell pii di h i'' I n i un t.. w i a i iii 1 h< 1 1 \ < i - 
ot lot man \ ahaie u|> to t lie |ii . ni ( nne 

The waste liijuois (diluted liijma «- ) eiaitain 'H) [„ i cent watu .and 

10 pel cent solid Ill.aterial wllieh siihs,'. pirlit 1_\ Imioiius cell piti h 
As a lesull there is a!wa\s a i|uaiitit\’ of lell pitdi to he ulitaimd 
e(|Ual to the edltllose output ot a t.iitoi\ It can 1-e takili that I he 
liiiniliiuin cellulose output ot a laetiay is ahoul two douhle loads 
( ‘jO tolls ) (lady, w Inch siiu'ewoih i-- (aiied lai d.i\ and ni'j;ht \\oihs 

out at 7000 tons p( 1 \<.ai Most taetoues howe\ti I h,:,,, 

(|uantities 

The total production o| eeIlulo''e ami tlenloi' ot (dlpitih ma\ 
h( 1 st iniateij at ahoiit h'ld 0(HM ons \ t .ai l\ 

.Similar (pi.intities iiia\ 1 m (ah' n into i oiis-di i at imi !oi Au-tii.i 

1 1 uneai y, A iiiei lea .Sweden .iml.\orw,t\ (■oneipentl\ t he ' jua lit it n s 
ot niaS ‘1 ial a\ ailahle lor t he pi otluet loll ot m 11 pitch ai i ■'oeie.it that 
a siillii lent amount of this himliim maten.d will h* a\aihihle ha .ill 
eiaiei'Mahle tlliie eVeii lea\iny' out of eonsid. i at l< ai the l.n t that tie 
]ii oiiuet nai ot eelIulo.se steadiU and e(aitinuall\ nieie.ises 

In (h'lmmy f.i\mir,d>le .ilUs . m- ni hue .do ely hi r n ((anhuh'l with 
edhilosr facLorn m lor :i haiu: ji* in <1 of \ i n « 

(//) P r< >' I u < ! I ! ! n (if ('ll! I'lhh 

It i.s alw'ays hi^ddy desualde to huild a piojeeted cell jateh fadory 
in close proxirnit}' to a (adlulose haetory, since the riuile li'juois can 
then he transported din'ctly through pifics or in some olhei suitahle 
manner. 

In the first place, it is nma-ssaiy to lemove sulphur eianpianids 
more especially sulpliuious aeid from, and if ik ('< ssaj \ to iieiitialoe 
the li(|Uois, whieli an' tlien evapoiatui to a s\ nip}’ r-ons)stene\ and 
brought into tlie Bid id state. 
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Thr ioM ol' C(;ll pitcfi is \V()ilv<‘<l (•<Mitniijously, so that the 

wot k 111^' year roiitams Jit least .‘ioO workin;^ <lays 'I'lie power eoiisunip 
tion IS somewhat hi^di , m.-iieially speakiii;^, liovveser, tie' steam needed 
is covered ley I, lie amount of waste steam from the cfdluluse factory 
liiider favourable cojalitions Special pateutc<l ap[)liances are u^ed foi‘ 
evaporatin;^ th*' water, conccntratine; to a syruj), and solidif}'in^^ tlie [iro- 
duet, which is reuidy for application or transport as it is pi’oduced 

d’ranspoit is ellected in covei-ed wa^^ons without special packin^^ 
llitlu'ito the freight costs in (lermany have lieeii based upon tin* coal 
tariir, so that the costs of (I'anspoit ai'c very model ate. 

Tin' costs of installation of a cell pitch factory' for a daily oiit[)iit 
of lit) tons cell pitch, inclusive of land, foundations, buildin^cs, lailuay 
conneetions, etc, amount to alrout r)()(),(){)0 M. 

The first and chief cell pitch fa<‘toiy in (icrniany was ei'ected at 
Walsum on the lUiine in connection with the local cellulose factor}' of 
the " Masi‘hin(*npapi«'r-Aktien;^u‘sellscliaft Aschatlen])url^^ ’ Ib-re the 
" \’er'eini^di'n ( ft'W(*rkschaften iMluaid und Pioniei, with lii'ad olliccs 
in Walsum, cai'iy on tire pi’oduction of lundino materials liom the 
wastt' li(piors of the nianrrfacturs' of cidliilose by Ib' d'rainers psteiit 
pi'oces.s owned by tin* “ ( h'Werkschaft I'/luarrl (Frankfurt a. M )" of 
Ijan^^u'ii in tlu' l)armstadt district. 

The fn^t iiceiiMei' under this pAtent was the “ ( Je\sei kM'haft I'luiiici ’’ ot 
Walsum a. Kh , w iio suhseipiently fm med a cumpaii} fm the |nmi uw iiemliip 
and workm;4 of the pioeess under the above name ‘M’rl! pitch ' 

IS a naim^ piott'cled by the (lowtu kschaft Ivluaid for liuidme materials pn- 
[lared fiom the wasti* lapiois. 

With its pre.S(*nt et|uipnn*trt, tin* factory at Walsum produces 'JO 
tons cell pitch daily, but, since the demand is continuall}' increasing, 
the plant will shortly be exti'nded until the output can be doubled 

d’he price of the pitch priMluced amorrnts to 40 M [ler ton. so that 
it is approximately as costly as coal-tar pitch (st'C \'ol. I. p. bO and 

p. ‘202). 

(c) Pwinrfu'fi of Cell Viiih. 

As a waste product of the productiorr of cellulose by a chemical 
treatment of wood chips, cell pitch is made up of tire whole of the 
incrustations, resins, etc , of (he wood which have been converted 
durinpr the pr'ocess into a new kind of substaru'e not yt't cla.ssified 
ehemicall}'. In external appeai’ance it is brown and similar to resin, 
it is al.so str-orii^ and brittle (ti^^ 7). A series of analyses ^ives as its 
avorai^e composition : — 
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7s ji< r (flit »‘oiiil*ijsi nii^iuiic Mil>staiu‘rs 
10 Wiitfi. 

1 ‘J , ash 

Tlir lolluwin;^ jiri){iL‘i t los of (H*il ihtoh arr of .spi’cial a(j\aiitai;r in 
tin' hi iii;4 of coals an<l oics - 

1 (Ireat a<lh(‘,sive {)ro[H*i tii's aiul powci* so that a small 

.|Uanlit\’ sullicc.s for hondin;^^ (av(*ia«^^‘ addition of a jxa cent a;;aiiis( 
r> 10 ju r <-i*nt of coal tar pitch) For main kinds of coal mikI line 
nrcs e\<‘n as little as 2 or 0 per cent, is hullicii-nt 

2 It hums without snioki', .i factor ol spc'cial mKanta^c foi 
doiiicstic puiposcs, for factoric.s in am! near towns, for iail\\a\s etc 
and also for ships, particularly hattl<'ships and liners 

0 ('ell pitch is readily workisl up and can he er|<,(nid up e\en when 
hot. fuither, it is po.sHihlc t<t produce i( initially in the foini ot a 
powder, when it can then Ik' worki'd up witluuit pn'\ loiis mimliiiy 

f ('ell piteli dust e\('i ts no coi ro.sn e and ttthei ctreets in|iiiioiis |o 
health, ami docs m»t theiefoie cause tiouhle t" the Workels 

o ('('11 pit('li neither solteiis nor \ola(ili.s(‘H when litaft(| as many 
eo,al tar pitclu'.sdo. 1 1 cokes hehac conihusti(»n sets in, and causes the 
hi i( juett(' to stand up well III the tin' and not ciush uiidei the hsid 
It hill ns adually , <uid lea\ cs not hiii;^^ hut its e(,ntent ol ash. 

'I'Ik' less ads anta<,;eous ol disads anta;4eous pioperties of cell pitch 

a I e 

(!. A not inconsiderahlc cont<‘nt of w'atei ami ash (10 and 12 pei 
((■lit respect IS ely ) 

7 1/OW eal(»ntie saliie (onl\' al>out one half that of coal tai pi(eli) 

'I his iuo(|(iate heatiii;.^^ [lower is, liosvever, eompk tely utilised as a 
lesult of 0 (H)d liehas’iour in the tire (see 5), sshieh is often not the ease 
ssut h coal -tar pitch. 

S. Soluhility in ss'ater as a result of its ori^dn from waste lujiiorH. 
As a re.sult the stability of tlie l)ri(juettes aj^ainst svat(‘r and svcatliei 
is only sli^^ht, and it hccome.s nece.snary under certain conditioiiH to 
tieat the l)ri(jiiettes to make them more stalile, tins |(isino ris(i to 
addeil costs 

In '^eneMl, treat lijeirft of the hri((uette,s is only necessary svIk n tic y Im\(,' 
lo lie stored m the op( n for a loii;^' jktkxI and mamlaiiie(l m a taiilttss 
Cl .i|(!lt loll Out ue m.oi V lilll p(>'-( -,, ( ell jutell hn«(liettes \slll(h l(,i\e i)(a Im;*!) 
>|/e('Mll\' lieated ao' hUttieiciitls wr.itler remsf.mt If a .-,t<*( k of hiieli 
hri'juettcs is e\p<is((l to ail W(.*atlicrs for a lon;^ time the oiit(;r layer of the 
hrpjuettes m attaekrs], wiiile. the inner porlaai is to ail intents ami purjK/ses 
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IIImIIm l( I llltlM-l, it Im^ Im I !1 .llOUII ill (I Cl II [lit I It lllli[U( 111 S -lift 1 lie! Iiy 

III uy lllll^ il'i iiii| ileiiifi yi itf, .'uid tliil tlii \ ii_iiin llii ii li.iniin .uni 
-.Li (Mi^'l li .iflii I li(i(<)ii;di diviilij' 

('(llji||-li liM'jililti" lll\i .|()|iliiXlin.ill !v tilt* -i.tiiir ue lllu'l u U^llll^ [iio 
pi 1 1 n 1 .M Ilf (ii 111 I V liiovMi I iitl Ilf lip I ft It'S. 

It lliL^di [iiifi-, ,'iliMosl cijiifil to tli.'it (ft ('oal tar pitcli dhis dis 
ad', aiita;^u‘ m, hou'c v cr, dmiitiislifd by (he fact that it i.s on]\ iiecussary 
to use .'I siiiallri (piaiitity (see alfovr, I) 

'rin sf ii(iia\ oiiialflf jfrojffilifs of C(dl |)it(di do not atlect its valuu to 
•suidi an cslfiif that it caiiiiol entfr into successful conipetitioii with 
coil tai pitch ;ind (dlier himliti;^ tii.atenals in a lar^c nunihct ol cases 
hccaiisi' of its spcci;il ad\anta;ycs. [n any case, it foiiiis a welcome 
addition to coal tar jiitidi From the fore^min<^^ it is scim that cell 
pitidi ('III h(‘ a|)[)hed with advantapjo to tlie hi iipu'tt in^ of the 
lollowiiip,^ Cl tide matei lals 

1. Smalls of anthracite, llaniini; and haid hrown coals 

2. (7)kc dust from pit and hiown c<)al.s. 

2. I'’inc oies (siirfaci' oies, powdeiy hrown-U’on oics, man^nane.si* 
ores, hiirnt pyiitcs, jmiple oie, etc) 

•t Fine dust 

( 'ell pit(di c.ni alsn Iff .a I ([filed with ad\ .int.'mc as a landing iiiatci lal 
lor all kinds of coals and other i.iw matei lals 

i; \rri h' \riii\ OF rircii ro<o\L \\ n onk f !■ i n\i; 

(u) MtfhnJ (if liri(j lit ff IlKf. 

At th(' present tiiin' coal and coke hiiijnettinc^ is c.iri ied out in the 
hi'st [lossihle mannei Iiy I leimstt'uhi'r;^ vV Fan/enheri; oi Ihihioit, 
who ha\'e huilt a lu'w hiiijindtc factory dealing only with cell pitidi 
as hond. 'The material In iipietti'd is jn-imnpally coke dios.s, alone or 
in admixtiirt* with anthiai'ite and fat coal. A pit coal hritpiette 
factor}' of similar si/c, in which the l.anp'nlirahn mine i.s lar^ndy 
interested, also list's cell [ntch, and has ln'cn huilt in the Kidir 
district h\ the sann' company 

For tlu' prodiictutn of cell-pifch hriipiettt's the usual apjdiauces 
for hriipicttiui]; with coal-tar pitch are generally employed A 
thorough admixture c)f hindiui^ and hriijiH'tthi^ mateiials is of 
[•rimary importance LaryU' hriijiK'Itt's are subjected to a niucli hiyher 
piessuii' tli.in the oidinai \ mu's, the comprt'ssion heiny; ('arind out by 
means of a })ow t'l fully huilt km press w orkini; at ohO hOO ki,^'s per 
sip cm t)f surface compressed 
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For ''iinlh I lini(Ut t I ( murh Inwt i juo''Sui<s air H". •! 
l»ri'j WrttrS tnatir l( II ('« 11 j'ltcll lail In' ||\ tllr ^ailir 

in winch coal t.ir [utch l.i i>jih It. >, of ‘>iimlar -lia]'c ai.- nia.ic Siiiiiti\' 
cuhiclc ami cl;o hi i(|Uct trs aic illiist i atci in 7 (2 fc) p .'»> 

(h) Trxihio'nf ,,f ('.)! u. (f. 

If it IS (hsiici to (.htain thc^ [ir..|.rit_\ (j> II Xo I), .Ii<>i. . iiiiinl 
h.' ina'lc hrtwtrn a siihsr. ju.-iit licatin.; ..f thr pi.'^^'.l hl< ck-, ainl i 
jir rhiiiinai \ chemical (l.■atm^ n( ot |h.' lacjm tlin^ m tt< 1 1 il 

Siihsr(|U. n( hcatin;^Mh\ hoi aii- wa'-l. Inat tliic ^ons_c(.') i, the 
ohlci iimtho.i, an<l hy a pailial cokmi,^ ol the ..11 pit. h mak. th-' 

hii.jucttcs irsist the actmn <.f uatci am) w.ath.i .pl.a.U \l 

the ''aiiic time It ri)iioh.'ns then ^ni f le. s aiel mak.-. ihi'iii \.i\ hai.l 
aid ^ttoiiy^ In many < a'^cs tlm pi.M.^s can !..• .aiii.'l .sit N(|\ 
ee. aiomicall \ , rspt ciall \ if I h.a e m a\ ailal.le a cle ,i ji '-oin c< <.| leat nnl 
the hi iijiiettes can h.' mo\ t <1 ah(»i|f im-. h.uiica!'\ 

1 11 t li i-> I'eiiiiM t loll, ' ’’li \ "le f \ iiiipt'' "f 111 1 1 < 'll \o a k • ( ,111 1 h pi \ I I . Ill 1 1 
'^itu.itiil 111 hu — M. it h el loi'ielh .lellt with ."kr floiii \ii,tii.ii iinl 
(hiiiiaii '^ih M 1 , iltho'i-)i It posv, ,s il> own i'mI |, ( ulii.h <!'. !i,,a 

e\ci, \iel.l •.Mi.i'l .okma co,| '1 !,,> --.I e imu ...kni oel m. M .aiU .,,kr 
(ilo''^, I Inch IS 111 lijliet I. il U nil I I'll pll' li '1 he 1| I'jie 1 1< ^ ir. ( le n ie i d h\ 

iiic.iiiv of 111 isl fill II If e p I'M s t'l al'oiit , iii'l \ I' hi I pi'.'hi. t ■ ip il'h "1 

resist me all \s eiaheniic < Ih . I - 

'Die r.M'.mtlv (1 is('o\ cl eii jh.ici'n-, hi r. mh-iine ..Il pitch hii'piettis 
(piite nmolnhle in uatei h\ pine chemical imam., com-cle ni the 
aihlitionof cei (am cheiiiicaks (,st ill kej»l secret) to the mixtuie h.'fore 
piessnipf At the pH sent time this imthod oh\ loimly iais< ,s (he cosIh 
oi proiliicni^M he hi I'jiietles i)\ .i not meoimi'i. iahl.‘ amoiint piohahly 
1)V I’a M per ton ol linishe.j hii'jmtt.s Tina imieU'C in pi ice 
ho\ve\ er, mielit he coiisitlei ahl y dimnnsln il il the chemicals w . i .• us. ij 
in much lareer .juaiititieb and, as a result, ohiaim d at a lowir i.ife 

( c) Vd riDii ^ ( / nitlf s' nf FuJ 

('ell-pitc)i authiacite hii.jUetF'S eoiild very well ie]ila<-e tlm moie 
Costly antlnacite nuts witli a.lv aut,‘i; 4 e hecause ol then smokeh ss 
and (xiourless cimdiusti'in, < ’e)l jut' h c.ike hiuputtes may '-•■i',.' as 
a Huhstitnte for dome.stm coke and the liimji coke imei] in hlasi 
furnaces ami eiijtolas In tlie broken state tliey can }»<• suhstituhd hu 
tlie best broken coke us. d in ceiitial heatin^^ stoves 
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(y^Il j)it<‘)i ook<‘ hrifjiK-tlus burn with Hotnc utilrss siitUcicnt 

iM |)|()V1(1 (mI l'’or moiih* j»iir[)()s»‘s iliis is ol' distinct, ad\'ant,'i^<', 
siiK’c (‘oiiibtistioii is bound up with great heat cdliciency. When 
slow l)u riling is disadvantageous, mixed bimpnittes of coke dust and 
fat coal are produced d'hose, pro[>crti<'s of fat coal, consideied troiible- 
Hoine and disastrous in many kinds of tiring, comjiletely disappear 
when mi\e<l with coke in cell pitch briquettes, while at the same time 
the })ri(|uettes an* made to burn more easily'. 

Coke dross — anthrafutc — and even coke-anthracite ci'll-pitch hri 
(pieltes have given (‘very Hatisfa(‘tion wlnui appliid in suction gas 
producers. It has also b(‘(‘n found possibh*, to jircpare good mi\i‘d 
britpiettcM which burn uniformly fiom various kinds of coal, such as 
[ut coals and brown coals. 

((/) //isYo/Zo/noi <1)1(1 P)'<>ihf<'f (<>)) Cos/.s’ 

The costs of installation of a two j>rcss factory for an hoiiilv oiil 
put. of r> ions and a yearly piodiiction of up t.o iiO.OOO tons aic niadi' 
up sonu'what as follows • ' 


Land 

GO, 000 M. 

Huildings (inch of foundations and ebimm'v) . 

.')0,000 ,, 

Machinery, [lower, lighting, etc 

1 To, 000 „ 

Tools, etc. ...... 

10,000 „ 

kail way sidings 

2o,000 „ 

Misci'llaneous re((uiremen(s . . . . 

5,000 „ 

d’otal . 

205,000 M. 


Tlu^ costs of production, including the c(‘ll-pitch, but evchisive of 
the raw material bri(juetted, at a yearly production of GO, 000 tons, 


amount^ to [)t'r ton of briipiettes . — 


With a -1- [)er cent, pitcli addition 

. d .M 

.. H 

. :k20 „ 

5 

:U0 ,. 

.. 5.{ .. .. ^ .. 

dtitt 

G 

. d so 

,. (U 

4 

,, 7 

4 20 ., 

7t 

4-40 ,. 

s 

LGO 

' .Xocordiiij; to a ciwt .'^lieet pnqwrisl f(*r 

tJtMlll.lIt woik'^ 
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Tlic costs of (lu‘ siihsotjuciu treatment, witii tlu' ohjeet ('f Jitl.-inniiij; 
<l;iin[ej)i oof l)!'lijUe| t''^', ?iuist 1)<‘ e< msith-reil .s|)('ei;»lly fiem e.ise I « m :isc 
as re'iuirtsl At the jn'est>nt time they are to U* es| inmtisi at a 
maximum as 1 oO .M per ion. To the.sf lui<|Uettin^ costs and eost^ 
of .suh.se(juent treatment must })e added the costs of the nude co.d 
ami tilt' royalties 

The roydlies e.ui he proxided for eithri iii tiMiiLr tin' pi h'e of the cell [nh h. 
or a fee te he paid for ea( h tea of hn<plette^ pi.hlueid In ( let iti iii\ it is 
< iistoinary te lake as a Imsi^ foi io\ dlies .i !»■<■ of 1 M jut Ion ot htii|u< Hi ^ 
In the acjiiisit mil of the riudits foi .dl 1 inds, disftiils, and l<>i>i,Oi loiintn-s 
tie- < iew ei ks<'li ift ICduaid lia\e i(sei\td to (henisehts iho ii;di( "f miKiii'^ 
special .i^itt'eiiieiils 


(' i/77./t' i77o\ iiy I'l'i I, riri'ii r.) rm: i:ui<<ri,i'nsi: <>r (>i:i 

riMs, n.rr i>rs'i\ lh' 

Tlu' propeities of eel! piteli dr,seti)»ed al>o\e Ip To) eaii Ih- made 
full use of in the l)ri(ple{l ino of fine ores, lino dust, etc |‘'o| thise 
puiposi's it nfl'ors .spMual ad\ aiitai^U's o\er c<».al ta? juti h ') he idt as 
iais(‘d oiioiiially that the solululit)' in \vat<‘r of the himhiiy" lualeiial 
Would Itriiie about disint eei at loii of the l)ri<pjettes owinp' to the 
presence of moisture in tin* blast -fui iiaei* phases weie pio\etl to he 
ornundless by a series (if exp(‘rimeutal o)>sei \ .at ions. k’urllni, the 
fears r(';4ardin;^r the sulphur content of tin* eel! pift’h did not 
niatej’ialise 'The ci'll-piteh oiu or llue-dust hrnpiettes do not dis- 
inteorali', and the slight sulphiii content of the hin<iino matetial 
does not exert any deh-tcrious inlluenees. 

/Jr Tr(iiii>r''i (\'J/-l\fr}i Mrt}i(^/ ( t iowerkschaft Kdiiaid) 

In outline, the execution of the method is Himilai to that deset j bed 
above for tlie l.>ri(|uetting of eoa! and cokes. After a<ldinj.( the retpnred 
amount of cell pitch, tlie hi njuetlin;.; material is thorou^^dily mixed iti 
a ud\<‘r or ateam knead(‘r. It is then treated with superln'ated steam 
and compressed in .s[M*eia}ly sti on^r t<in^de-joint presses under very lii^^di 
pressures ( K)0 5f)0 krj.s. per sip cm ). 

The costs of installation of a two-press factory hir fim* rues or 
flue dust amount to about the same as for a coal installation, nann ly, 
al>out 29d.()00 ,M. inclusi\e of the costs of land and railway si«jint^m 
(do, 000 and 2.’),000 M ), (;r 240.t)f>0 M. exclusive of these items. 

Tlie simple costs of production of ore brifpiettes, which heeause of 
their hi^dier de*iisity permit of a lii^lier output per press by wid^lit, 
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A [)n‘liiuiii;ir\- <n- Mul)s<-(ni<-)il In'ahnenl of tlio l)ri<|Uf( I iiia(<‘iial 
or l)ii<nii‘l I rs, \vi(li I In* ohjrcl, oT nldainiii^ water and wratliei i rsisf iii<_r 
(jiialities, is iKaa ssai y only in \ciy IVw ca^rs, and then (he costs aie 
inei 'aiMi'd hy 1 to I 'oO M [ici (on. 

This cell I lit eh method has l)e**n ajtplied on the laryn* neale at the non 
woiksol t in* ( lewi'i ksehalt hentseher Kaiser in 1 >rii(‘k hanseii, Knhroit 

\( tills wolks the “ \'<'ieiiii-|(‘n ( leun ks( li.ifleii Ivhi.tol mui I’lniiiei 
of W’.ilsiiiii ,1 It , tilt* iiiakei . of cell jiiteh, ei'i e(i‘(| .i I. it toi\ at tlnai own ( osts, 
and Wolkeil it fo| sevelal months in the seal 1 MOS The ('\|iei inient s weir Ml 
smeessfiil that in tin* snmiiiei o| ihi* ( lewei kst halt Itentsehei Kaisri 

look o\ri the hiii|iirlte failoivand math* with the ahtot* Inin m aeneiiieiit 
of scM'ial M‘ais’ standiim' foi (he '^ii|>|>I\ of cell piteh, ptannttine of the 
hi I'lnet t me of 100 tons llm* dust ptu ilay Vt (ht* [nt'sent time l ^Otoiisol 
Ihu'thist luiijueltes alt* madt* |iia‘ di}, nsine an additum tif U [)i'r ernt cell 
juteli h'loin dll' piess tin' hiiijiiettes aie sent, tliieet to the Mast fninat'e As 
:drt'ad_N lemaiked, I'ell piteli lu ii|Ut*| trs m'lthor disinteerati' in tin* fuiiiaci', 
nor is ni> deh'ti'i mus etlret i'\ertt'd Ity tin* suljihur in (In' hoiid Kiiithei 
advantaers aie - 

1. ('ell pitch hi iipirt tes an* eomple(t'I\ it'dm't'tl. 

'2 'riu'\ t'xt'it a fa\oni dth' nitlnenee on (In* ore situati'd in the same /one 
of the fill naee 

.‘k If, foi t'NampIe, IT) per eent hinjut'ttt's it'plaee an etpial amoniit of oie 
m (In' ehaiee, a ihmmutioii of ahmit .‘50 pei et'iit lakt's plaet' in the tliist 
produei'd In addition, a imt im'onsideiahle meit'ast* m llie \ield of non is 
tihtaim'd witli a lower eokt' etuisumplioii. 

4. Briquetting with Naphthalene, Paraffin, Molasses, 

An older proptisal of Ft'oan (DH Ik .SldH)(l), tn oajddhalene 

or paialhii.* has pnivt'il unsuitahle liecaiise of tlie hioli \aliie of the 
matt'rials. 

' 17 Vel 1. of tins Hantlhoek, j) 13 and p 110. 



METHOns OF HHJQl’FrrriN*! AND VOOFOMKIl ATION. 


H\ 

I Jfiiiki-nM-i HI. (IiimI ni w lii.-li .'I "I m.'la'-'-. ;ui(l k i< "'. Imiln 

;\i”t as t In- hasali<a«i\ Is tl. alt wolidnp H.> 

5 an.l 6 Briquetting with Resin and Starch. 

A<'conliii<^^ In I'Misiiii'.s Hiftli.Ml (IHiP l'Vjoi)7) i,sin s"ap‘ wli.'^c 
ndli'^ivt* jii nj)t t ( i.-s ai c uril kn.»\vii is us*d as a Itmdiui; a;^< ut It is, 
t<H) r«.stl\ aiu) m adtlitit.n tii<' Itu ks In' j)!(‘sst'ii li"l 

and siikjt'Ctrd (o a sul‘SMjUrnt I'okm:; 

Similar rainaiks a|.jil\ in th,* iiirtlmd nf Nlaitnii |Iuda|ns| id 
w Inch starch * Irnin mai/c and w.cdsi^us.d 'I lie staich is liinifli(d 
under lii^di jiicssui'e nii\e<l with the tine .ne. and tlie inixtiue cnin 
J>! es,sed to t'L'.L," hi l.|Ucttcs 


METHOD OF BRIQUETTING FOR METALLURGICAL 
PRODUCTS. 

The Maiisfeld j.lnccss i’ni line dllst cnutailiini^" lca<l ‘ cnislst , (if a 
.simple compression ol tic line dust a<'enmnl.il» d .it tie- \,ii mns ( oppt i 
.scliist smcltiii*,; works ot the Mansleld ('oni|tany .Mter cah'inai mn 
till' hii'jUettes ar»* snjiph, d (o the I'.ckhaidt smelliny^ opeialinii and 
fijs( d lip in a lectaneihar tuinac.', with <'oke, inai nch .slay'^ piy imn 
etc , to sil\ ei’djeai ini; lead and nickel spciss 

AtthesiUei w Ol ks of the A idi.alt ccln-n l!hi nnd .Silliei w ei k. ' at 
Sudh.ir/ the whoh' of the tine dust tcontainin^^ about o() pei ci nt lead, 
soiiH' copjier, and a few per cents nf antinmn) ) is mixed w ith hui nt lime 
and purple Ol e fiom the p \ rites m.ist* il h .('ally in .such ja opot t miei that 
in the aliscncc nf /am a readil\ lusihh* slayM-onlaininy^ 'ds pei cent. Sd),, 
d.-j per cent. !*’('(), and Id per • ent ( 'at > is obtained when the liand- 
niMulded bricks an.' Mibsc'jiJenl ly smdti <1, Jf /.inc i.s present, the 
amount of lime is limited until tin- sla;^^ contain.s only lO pei ('eiit. 
liiiK'. 

The Zinkox \ danlane Okei ti m b. If ' (T t)ker, llai/, woiks up 
the zinciferou.s sla^^s (obtained in tin* nei|rlihounn;^ K(mi].;li('ln n iind 
IIer/o;^lichen Koiiimunion IIiilLt'nw'erks. The sla^^s are fine!}' ^noiind 
and bri({uettod in the usual way with coal-tar pitch in an e^^r if,ll 
jires.s. Tlirce .sucli bri(jU('tt<-.s are illustrated in fiyc i> (1, In and Id) 

' .iTl'l - t'J \’el I ef tin- H.ilidlteek, j. }7 

' See aiiniversiry .eimaumc.'iUeii ..f t)ic M-iiiTil'l .’inti ICn j.fci < In* f. i fnii.iid.ii 
< lewcrk-fdiaft to tlie X. dfuisrh Unijmnii n-tnijf, ]< ICO, l '»07 

* Pinate renimiini«atioii 

’ Ao<jr.luig te inforrnat leii -ajq.Iml lx tie- (et>i|»rui\ 
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.s2 i:H«.)rK'ri Ks \\n i:Kw^rK'niN'<;. 

The ( ;icll Wci^liOl k I lie s|jli'-ri|ll( fit of Wolkill^^ to 

o\ i(ii‘ IM si ill ki [it ;i s»'< I < t 

Briquetting of Iron and Metal Swarf. 

A. lo'iti.iy's iii.llio.i (l)IM'. }.7"i) lias aln-a<l\' hctai (fait witli 

IM its a|)j)li(‘at loM t o OH'S, 1 1 iio (lust , etc , on jt ‘M\ < I , aM<l is .siiitaliln 
for and iishI at s.‘\ oi .il j)ia( « I'oi l)i n|iirtting all kinds of iron and otln r 
inclal swai f 

d'lu' lilitiy^s, tuinin^s oi dnllinys of uioiii^dit non, cast non, or stisd 
accniiiiilalfd m niacliiiH* shops an; Hist srpaiatfsl fi om noininaynrt i(‘ 
nictals by means of a small m.i'j;nrtic scpaiator, ^\hlch at the saim* tune 
removes dust , pitss's of \\o(m| .iixl other foieiyni mateiials It is then 
deliVeU'efl (o a Mllt.ahle poW( rful h\<li.iulie ples.s either aftel moisteniny 
with wat(M’ or heton' ha\inyr heiai fui t her 1 1 eat* d in an\’ wa\'. ( 'om 
plession IS etleeted e|,idii;illy oi step by step ll[i to a \el \ hlydl filial 
pi essuri' ( U[)\\ ai ds of TJOtl 'jOIXf at im^sphei es), whereby all the ineludeil 
air IS di i \ ell out fiom betw eeti the pat t ie|es of iiietal, aiid dense si roll;; 
bl Kpletles I esult 

( 'asl iion bin|Uel|es piejtand fiom flesh swaj t moistened with 
water heat up for some hoiiis after eompi ession, and wdien broken 
re\’eal a fiaetiind surface wbieli is daik blown in colour indieatiiiy^ 
thataeeitain \er\ small amount of ius( has btsui foimed MoisteimiLt 
the swaif is not (‘sseiil lab but in t he dry state a higher end-[)iessuie 
must bi‘ ap])iied 

Vai iou.s iron and steel bt Kpletles are illustiated in liy^ d (b, lo, II, 
and ll!) 

d'h(' .swaif fiom other metals ami met.illie alloya is tieated in 
(‘xaetly the same manner, lAcept that maynetie separation is only 
K'soi l('d to A\ hen the sw ai f is mixed with jiai tieles of it on 

Uriqmdtin^ occasions a eonsideialile inereasi' in value of the swarf, 
and gmieiatly i.iise.s its pi ice to above that of the scrap of tin' saim' 
metal. 

'I'Ik' ■'Ci.ip jii ice for uioiiaht iron and steel is ahcuit Id M , and that of ea^t 
iron dd-,'>d M. .il)o\e the jniee ol tlu* eoncNjiondme >\s}uf. 'I'lns is dm; to the 
greater losses, partieulail\ with tine swaif, taking plaeo duiing melting in a 
Mai tin fninaeeoi a » npola, ind also to the considerable loss of iron as iron 
oxide m the slag In loose swaif a total loss of at least dO per cent must 
usually lu’ piovided for Howe\er, sN-^tematie lesearcli has pro\ed that cast- 
iron bwaif hiapieltes lose at the \ei \ outside lO per cent, wlicn melted alone, 
and only about 1 per cent when fused with jmo non m the propel tmn of 'JO 
W Ill'll (Mg lion IS mi lted .ditiii' the loss \.nies from d to d ju'i eent 



\!Krn»>r)s ok \\'i> \r,<;u>MKUATiov 


s:i 


l''iiitli*t <-\]H n!ii< Ills K\ A llcrliii ami tests limit' at 

I'Th't ll.U' j'liiVtti tiiat sn.ul lni<]Uet!ts t oimuit I .1 i 'I \ 

1 M ? 1 - 1 ( 1 1 p.u I wills 1 1 \ ni {>> >! lit > 'I \ ii w of ^l « a! t I tit imit \ ( 

iie-N .vini o II j;t li, S'* tliat ('an !»<' suKst it ut ttj |,i! thi- . \|iiii'0\ t* 

Iti aii'is ot luin iis. il in iiiak in;j; In^li i jualil y cast in^^, with con si. 1. i a I >1' 

' c( ihoinical I . suit s 

1 !w i '<i a- ti.'ii <if tlw I’l ]ii< ttt's iiii\ ii. .'xj.'tait.l IS f. 1 !<)\\ \!i 

Mil’'! C' ('!'!-• 1 :>> 1(1 ii«>ii luixt'ir. 1.1 ji-lu'.- the t.'l il l'\ \iiiu.' "I 

? h. 1 I' V' 1 1 1 ■. '1 1 . (Cl! . (it s < 1 * . in it l ji}i.‘ 1 1 in j't K ( '. t (.) li t \ the > h 1 1 . ' I 

' t ' I - ' 1 ' 'i .• ! i I' . 1 1 1 "' >1 i ' . u 1 1. '( 1 1 / i: n ( 1 ii 1 ‘ II,' ! iis . .( I W it li t isl n . >i ' 1 'ii j in M . 

In I • o‘ I , tin 1 .' \ ( I - t‘ Is tin’ . A t ' ill i [ . 1 1 1 . 1 with 1. s v I f, (In' . . Uii | ' n I 

i ! M .If ! i W i I 'i j 1 1 ' I ! .'S |il . it (M ! > till' iiiAlt I 1 il I'Mills! s! I .III;^ . . \ nl 1 1 h ai in tin 

’.l.j' I jolt 'll tin fniiMc. ami un-! s! i^wilia .Cl \t tlw iiin' ' Iw 

s’ I i ! 'll I , a!' Ki I'jia ttt s I an ill oh; iim .1 u it li a s|ir. its i i \ it \ .i| > 

' ' i . ( "111 j 1 1 I I i 1 1 il tin'll t 'Si \ ,• j a • , 1 . Ill, , t il 1 1 t In’ ;:i i| 'lilt f 1 'I . > 1 1 1 in ! I n 

I ' ' I n ' t ' w i niiit "ft iH'f ai"i \ . tin fw-i'ni , ..im 'I'ln nil, n,|i,, nt . . i I ."i n - ■ 1 1 ' 

i 'I ‘ - "i > 'll [ 11 1 ' i Mill Ij t In' ||. I )."1 "I f'.si.in . Iiiln.t .(Ult . 1 1 |ila( f 1 III’ ' 1 1 I ’"II 

I ’ Ml 1 1 1 1 > \s aj. , tin' ii 1 t I . 'Ill', 1 1 icr. f. >1 c, I .. 1 1 1)4 i t . ii isn 1. I . t .in i n. 1 1 n Inm in ' 1 m 

|i I l! . II h"!! 


M. I illiii UW il oiifiat;. iis tiMit;^^ st. . I s, laj., such as small Ii. " . tin i 
I'liii!'' st. nl idiiinli ins a'cl laiof t ijmn In a 1 1 li plants, liinl in si.. I ami 
'\i'’Mi,"lit ii'iii sw.iil Iniini.tfns a nlinapt'i sniistilnlf ami oiw wlmii 
1" 1 la \ n ' ' M 1 1 1 f 111 (In 1 11 1 iia.’o I Ills has 1 n . n shown 1 1 \’ i \ pm 1 1 1 1 ni 1 1 it 
tlw I I n 1 1. nsli lit 1 1 ’ iiml I’., a sn; w ni k in 1'pp‘i .'^ilnsta asivitl.m.'l l.\ 
tlw loll ow mil; I cpoi I 


I iui m Nsin I I i , \l.ji -.1 M'oi II HZ'S!. ./////, I'jn'i 

I h i '"I t . '1 1 I 1 n tin 1 1 1 1 t . "t Ill n n .s 1 1 li '1 . . 1 -wall hi npint I > s 1 li I In 1 1 t 1 1 1 
't'.'l s.ilKS 111 'in I , !. 'll lislmttt '111. hinj'nlt.i Utin pi.sx<.| f|..|n ..Iiinc 
'hhiriLs into nnh. s nt ,s-]0 k.:s uti/lit ami Us-d a. i snl, titnl. f.w 
sill ill s, I ap 

In I.^L-No 1 , Ilia, in . Ill 'tth .Inm- I ‘.tOM, hii.jin.'t’. s . oiistilntcl » p.-r . nut 

"I tin- tot il ( il Mjn of JO tolls, oi 7 7 pt 1 .nut. (if I In- sci ip ni-lt .1 

'I il" nhai lW is maile m[) .>1 . 

[wr cent I'l I'piL'ltcs ( 

1 h) ,, s, rap / 

M piLt iron. 

In 'I'nst No. J, maile on Jltth June I'tii.s^ 17 p.-r cent, of th<‘ total iliML'e 
of J1 t-Tls was nia<ie np of hri.jn(.'t t<', t-pi.il to _'<! per n.nt ol tin noi.l 
ann.nnt of '< r.ip a.ldwl. The nharg.- w is tlnih made n]» of 

1 7 pnr .’ent In upwltt ' | , . . , 

* / Oa j,( r (wnt Ini. pn ties .iml s. rap 

h''^ .T 1 aji I 

jiio iron 


»!> JM r cent ini'pmttc8 ami -< i.iji 
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URIQUK'miS AND nRIQDETTlNO. 


Thf* cLir^^'in;/ |n nod, rc< koticfl ftorii tlio of cltni-L'iii^' to tlu* 

iiititiii/, u.u oO iiiiMutrs m CM-,!- \o. I and .dO iiiidhIos m i.i^o No ‘2 ^lioitor 
Hi.in 111 tlic (M-^c of the coiiiji.'uahvo cli.irocs riu‘lt<id in tlie vinn* fninacc \silli 
till fiatiit; |n‘i( of looso swaif 

'I'lio niclliii^^' |)i nod, MO fai as two cxiM'riiiionts can }>e made comjiaiatn e, 
u,iM ‘Jo iiiinuti-' in oisi- \o, 1 and Id minntfa in imm- No, J slioiter than that 
ohsi'ivrd III f,he conijianitn e he, its, In thi.s connection, it must he ii inaiked 
tied hiiijiiettes (Id, !)()() kj,;s in case No I, .'{odd k;^'^ in ea^e No, J) can all 
III' ('hai:.''rii ,it oni'c, uliile hm-f •'W.itl niU'^t h<i introdined in scMoal stasis 
l'/\act data with le^^c'ud to these points, and thi' fa\oni,ihh‘ mcltiii;; 1 o>m's 
ohi allied hy the use of a malenal lompicssed to a density ot d, must onl\ he 
eO^'en as lellahlc ivcja;,re v,'dlies after ,l loIl^O'l peiiod of uoiklli;^^ 

The 'Sa\ino III tune, apart fioin other alin'd ad\aritao(s, w.is eipial to an 
lucre, let'll onl[)nt of ahonl J 'iodd tons jim fnniace per aniiiini accoidiicj- to 
(he peicciit'ii'c aiiionnt ot loose swarf, assuiniii;:^ that ahoiit 7 \ i haij^es of 
JO JJ Ions wcic put thioimdi e\ei_^ IS homs 

1 he total aiiioiinl of a hoi it Id tons In npiet t< s, melted in the tests dco i ihrd, 
( eciipiod jj ho\rs, uliih' ail eipial (piaiitity of loose sw.irf would occup\ .'{,'1 
hons It was aUo shown (hat in the ohsiived loading of 11 tons hiKpiettis 
into !l hoves .{ men and .'h‘1 minutes emiid he s,i\(‘d as coinpaied with dioNellnin 
(he same ipianlity of Ioom' swiuf into Jl hoves With lu'aviet hiiipicttis 
and t heir pi odm t loll is hy no me,ins impossihle the .idsanta^O's i iiiinieMtMl 
aho\e must he eoiisideialily increased 

License lor (he prodiielion of iion nnd ineial .swarf hi’iijiiettes 1)\' 
111!' Ih'niay .system ( Allm'ineitn' Lrikeltier tinttsoi'selLsi'li.t ft, Leiliti 
111 li. II) has hei'ii tnki'ii ii[) hy the " 1 loehdi uek hrikettii'i'iino ” 
<1 in. h. 11. Lerlm.* 

Application on the Industrial Scale. - Various plants iuiye already 
lu'eu eoinmeiH'ed in and out of (lermany fur (he woi'kino of this 
process, (’ (/. “ Saehsisclie Metallhrikett werke,” Cdiemnit/, A ^>or^i<,^ 
Lerlin-'IVeid, “ In'i'lmer lOisenhrikettwerke,” "Wiener Lrikettgesell- 
■sehaft," " Li'eds Meta! Hrnpiedino Works,” and many others. 

'Idle Method <>J L Ud'hs's', Budapest (D.H I*. 175,dd7) is intended for 
metal swarf as well as for on's and .salts (.see p *14) Hy this method 
tlie metal swarf is moistened wdth dilute magnesium and caleium 
sul[)liate solution and eompre.s.sed under hi^h pressures, while in 
another mode of operation, intended for iron sw^arf (1) K l\ 178,808), 
I lie swarf is moistened wdtli lime water and moulded in a press. 

In aij^reement with the patent specitication the liriipiettes prodiieed 
liy tins metiuHl, particularly tho.se from pi;j;- or cast-iron swarf, underm> 

' .See hreehiiie ivsuo,! hytlin tirin, “Das hnkeltiercn \on Khch- iiiid MrlalDpaiien 
nhiii' UiiHitMiiittej (Svstem Ki>na\ ItkM). 



OK MiJHvrriTiNo kni> \<;oi.omkh \tio\. 


sr) 

ii ( ei Lun amouiil ( »f !i»'at up fur Mune tnnf att< r 1 lu*ir ouiion a! 1 1 « mi 
t)u‘ ptrsK With imii', p.itir in c'arl«ui siu'h as w j oUi^^ht io'ii llu'rihrt 
IS much h“<s cnci j;rlic so that tiic hcatiii;,^ up is n«it n<'ticc<! iujt himlinj; 
action ccrtaiiily takes place In all cases tin re is n<> si^m nl a c»m 
si(leial)le formalitui ih rust The piessej IT^eks ae<jun(‘ a ie!ati\e!\ 
hit'll strength 

llriijUett's pioducMl trom fiesh (‘ast in»ii suaif mcisteiKil with 
lime water sliow, aftrr hi eak in^', c\ shnimietin;^ fia<-tuieil suiiaees 
wit li'Uit ru-'t sj),*('ks r\ ell aft* I t w ** m*>iil hs' still a^*' ltaj)p«/iis tlui*' 
hue, tliat till* lim*' eoiiti iit etlfctiwK iiihihits the t< a mat xui »i| i usi a 
fai’t <»f (Miisi'l* lahl*' imp* II taix'e in powentiii;^ less iluiiiiji; sin* llmi; 

It IS at least iliiuhtlui if till' a*hltlii»n nl lime watei is nf :ai)l 
^r*Mti r iinpiii taiicc m t h* jirnilm f mn "f hnipi«t t*-s, mix*' swail lan 
hi' e. Ill \ 1 ‘I 1 1 *1 mh I hi |(| IX ! t cs nf ample s| j rjiyh h W it lx lilt such a* hill x 'll . 
if <inl\ t !x' pi •ssiii I is liiLlh I ixiiiijh ’Mils aixl the ullxi hiXjUitliim 
llletlhnis of I, Weiss aie <-a!lle»l *>llt h\ Na\ \ ^sliaiJss 1 .) Ihxlapi'-I 
who some \eais ai^xi hiiilt , aixl have mix'** kept inopiiatxm a ('iiiti.il 
Hi n jU' It ni;^^ I'l.int for non aixl "llxi iixtal swaif ohtaiixil fouii tlx 
\ ai lolls W ol k shops of t h*' town 'I lx- s\\ al f hi X|Uel t * S of W 1 oily lit 1 1 nil 
(1) eastiMin(2l hi nii/'- hh. w h it •• mel.il I f) aixl <s,ppei (.')) i!lusiia1<<l 
in .T ha\ e hisni pindix 'mI in t his jilaiil Tlx \ all pnss. ss an < I* ; 4 aiit 
appeal ai.ee 

Binding with Additions. ,\e('nidin;,' to ilx* p.-it-nt sji*-eiiie,itinn , 

the linn su ai f e.aii also !„• mi\ei| with aiMit xuis I he mi \ ( ui*' nxusl . ix <1 
w itfi lime water .and eniiipM'sscrl to hrxpietl* s. 

If, fill fx.'iiiitile, an ixMihiiii of dnlniml*' "r < h.ilk oxl souk. < (,Kr is i|i|i)xd. 
the lixtluKj IS e oiled oiit h\ til't .iddlliLT t'l tlx ii'iJi ‘•Vk.trf ‘.1 to 1 p'l < * lit 
liiiel\’ ground dnioiiiit'' Ol lixiesf ..n*' '] los sn \ es f u )i\ t In- siiIjiJmo oj'I o ndrr 

tlie noil soft T<i this mixtun 1 l<» ‘J jut la-nt wood eh.oi o.il oi eiajihite Js 
add*'*], .md tlx' whole i moiHt< ixd with hnie m mixme jlnmi-, joxi * oui 

jircsscd to ])rii|Uett* s under .'* In^di j>r*'ssiire m lh<‘ inn.d w,i\ 'Ih'' fJMS'ed 
]d(H ks leave the jjiess col'i, hut rhemx.il na-xtions are set u{» 'huirijj; stoia'x', 
.md the tfin|)*'i.iture roes iij) to hO or hu’ <' d’liis Ix-atmo n|», .oxl I Ix' . hemn ;d 
n'.ietions eaii.sm^' it, jiroiisai htr alsait L'l hours, dtinn;/ whie)i (mie fh*' lai 
<|iu'tt*'8 ln-eonix hound 'ok] eomph't* I\ r< sist.mt to tlx' a<'li(>n of wat* r, ( rdi i 
cortam coixlitxiiis thx hlo* ks r'an ])*• h|)j a \od with lime watei duniitt s* 1 1 in j 


C. SUMMARY. 

Tlx; converaion int«j hrieks or agglomeration of ores, Hue *lust aixl 
similar materials without the uso of binding materialh, prexents tlx* 
intrcKluetion uf impuritie.s into, and impoveri.shment of, th*- matenalH 



si; iiui«.»UKrrKs wd r.iuvi i n iN<; 

( Jciici !ill y sjx'.'ikiii;^, tln-icfoio, il lias ad viirit;i;(es nvci' tlu' int tlmd di' 
l>n(|UcU with ijindiii;^ iiiatiMials in ra^'t-s tlu* costs air not 

too liioli aial tin* hlock.s or a^^^^Ionu-ratrs conform to thr 

rr'iuirnmcnts with n‘; 4 aid to .stnmi^th and htdiavionr in the fiiinaee, 
dralt w'lih in detail in S(‘cti<m I As a rrsnlt, hriiiucttin^f without 
the use of hindin^^ niatrrials can only he carrieil out .succrssfully- 

1 Wdum the mateiial to he hrii|Uette(l eontains enou^di (d’ a ^uitalih* 
himliny^ niat<‘iial tnior*' (‘spacdally (day) whose watei’ of livdia- 
tion can ht* diiven otf hy hurnin;^ the pn-ssed blocks, or 

' 1 . When (as in tlx* ease of (autain kinds of llm* dust) the latent 
hindin^^ propeitit's existin;^^ in the hrifjiiet t inj^^ inatiiial can 
h(' hioueld into play hy erindinj^c or hy the addition <d’ small 
(plant it i(‘S of (“X(‘it in;^Mnatei iais in the foim of s(dul ion ( t Ins 
liow ('\ er, hi in^cs ahout a (‘ei lain amount of im pin i lira t ion i, and 
tlie pKSSSed hIo(dsS stHUlothemd h\ heatllie m sU[tei lie.lt ed 

st(‘am (Scdiuimndier, W’eiss), or 

d W hen hy lamioMiiy^ (Mudosed air as complettdy as [(o^silik , ,ind 
hy appli(‘ation of e\e<MMline|y hiydi (‘ixl-pi ('ssiii es tlc' hinplet 
tin;^^ material can Im' c(unpiesscd into hloid^s (Hona\ ), or 

4 W lnui the pri'ssed blocks (of ni-ienetic iron oi purple ona c.an 
he sinteKsl hy poweiful ignition in a (iioiidal (diannel o\en 

In th(' vai ions nndhoiis of ai,^L,donierat ion, moulds and [)ress(‘s and 
tlnur attendant costs, not charj^i'ahk' to smeltiniif, can he disptnsed 
with llowe\('r. a succisssful lesult is only ohlaimsl when tlieie is 
an aiiiph' eap lad-wnam the sintiudn;.,^ and fusion temperatuies of the 
fiiK' material, and th(‘ aidual fusion of the material can he (dlectut ly 
prcMMitisl during the operation. Haduschew it/’ imdhod, aet^loimua- 
tion in the Petersson roastin<j^ furnace, the Scott shaft furnace, and the 
re\’olvin^ tulx' furnace, can h(‘ readily appli«‘d to certain ores and 
niixtuies, part icularly if fuels can he obtained cheaply. Xe\ ertludess, 
many of the fusion-a^^loineration procesvses have failed because of the 
unsuitaiiility of their products for the proc(\SvS of snudtin^. 

Ihick luakine;. after the addition of binding materials, is always 
carihed on w here supplies of ores which can h(‘ used as bonds, such 
as clayey iron ores, waslnuy products, powdery brown-iron ores, 
purple ores containing sodium Hulpliate after the leaching out of the 
cojiper and ,so on, are available. Due regard must here be paid to 
the fact that water of hydration must be subscijueutly removed by 
calcining the bri(juettes. 



MKIH'»hS i.r \\(> <tMHc \ I i«>\. S7 

A jipilt ,lt 1 < 'll nl dtlii! IUmI^MIiU' I llnlui^ JM.ll<-!uls j .-.s,' s tlir 
Inw.niiL: tli. n-ii >"nt<nl «>i' tiu' iiiit<iiai. Min'- 
j>Hi t K'ulai i \ t!i' ca'x' ni tin’ aj>|>th iti"n <>1 ii“n liini^inous (!a\^' 
‘'HU'*' 111 ta*l< 1 t siilTh i< Ml }«ai<liii:; att< i < aliaiiat i- -ii , it i - n* < i ^^ai \ 

to H'itl hUi'Ii a !ai ;^M' ijiiaiilit \ 

1 Jindiii;^' w It h limr in tin- -'iiap. of natuiil oi aitit'uiali\ |•lrpalt'll 
t-aii mill cai 1 'oiiali- of Kuint oi -.tak^'i Inn*' i.^nlts ni*'ai!\ di^nit*;j:ia 
t loll ol til*' 1 )i n jU* t ti s in til. 1 >!a fm n i< *- as a ri suit ..f t I k- iina\ onla I 'Ir 
ch.-ni K ai ('lianoi'.s w lin li t ak o pi n-. thilin olln-i han.i t hose ni* 1 liods 

d. j*. n* liiii^Mipoii t In I < a mat loll ol Iim*' si o, it *• oi si p,, . ,f 1 1 nn- and 

alumina w limli ai f not »i'*ompoo.i ..n li«.ai in^ t S* liumanlni-' .juait/ 
III' al Inm- im-tliod and tli. S'-ona iinlluHh nan l.n adopt* <1 in maii\ 
nao paitn-iilailN wln i*- tin n*'-'ssii\ nril.iiak- ai* <lnap ami oidv 
small 'jU.iiitifns ar.- I'.pni.'l \\Ini. tin- cost-, ,.f woikin.^ an low 
ami wln-in tin- silmat. * in n nld\ I" miiI'M'I al a n*! Inal 

l''uit!i*i nn'tlio'is dnp* miin_; np"n tin n . o| pkmt'i oi I'aiis 
nriin lit \ a I lolls 1 ol ms oi I .ia si i n 1 1 1 n > iml op. 1 1 In a 1 1 li ski w a ! < i 
'jlass and simdai mat-nal- lii\< m-t pio\**l smt d-l* .itlni liii-m * 
tin iisiillino liiiipinti*s liiMiit * OI ,it , in iln* Inina*. *ii ll•*au * oi tin' 
lii'j;li pi i*'*'s oi t lin I'Mi iin'_; mat ■ i lal ■ 

[ lunki'l I i.'i o'm nnllio*! workin,^' pailK witli iiioi^ani*- and pail!\ 
\\itli oi^MiiK- mat *u la Is I * 1 1 11-1 1 1 It *• kns. lentil iml nmla-.s) loo. (Ini 
with sidts.s ju.-nt (-ainiiiat ion o| tin- l.in|mit's m a iino luina**-, has 
a pparnnt 1 V Ol v* n '400* 1 i.-siilt . m t In* *• n-- ■ .t ii "ii 1 1* h aiiilim M-'nlu*'. 
ami !i\i\iat*d ImiiiiI p',iit*s It has imt lio\\*\'|- h. * n t's(**l on a 
\s * u kin^ sea If for * .( In-r mat . i lah , moi * * sp* * lally llu«- *luht 

In liindin^ with oioani*- matniials (has 1114 tin small ijiianlity of 
ash out ol nonsidnrat ion i, tlm <liminntion *>1 tin- non nont'iit ot tin- 
char^t' is prnvniitnd, ami altnmpN lia\*- h* *-n mad*- to utilisn tln-ir 
cuinhiist.ioii, to^M'tiinf with that of tin- a*lnii\n*l small n.ial <u nok*-, 
in the la'ductiun eamnd <ai in the fnrnane, so tliat tlm hioji «d 

the usually i-xpi'iisivn or^^anic materials is paitly r-omja-nsated for l»y 
a saviii^^ in the lump eokn utilised 'I'lie intimate *-ontaet of tlm 
finely divided bindin^^ material with the nnlividnal oiains of ore 
always ^d\ts rise to a direet reduetion (hy earixm). while t)ie finnaee- 
maii always strives aft*-!' tlm mimh mom a*i\ anta^i-ous indirect 
ri'duction hy ineaiiH of eariaai monoxide. 

Of the other various pro|K>sa!s wiiieh havi* 1 >* en made, eonsidt'ra- 
tion must be given to that of Ilufh lnmnn (coke or citareoal stulihle 
witli piteli), wdiieli appears t<j p*>ssns.s certain advantages. Still more 



fm!»^ijr;iTF,s anh nKi(^i'KrnN'<^ 


ciMi^^iflfration must }»• to Ti airi<-i 's crll jiitdi iiu'IIhhI (»ti arcoiitit 

of tin- ''Xcm ilin^ly i'avoiii/iltlc jU'ojuatirs of (his l»iii(li{i;^Miialt‘rial, 
tiow on (la- lar;^'* srah* fioni wood pulp, uusta li<|Uoi s, al w ays 

availalilo lu huo»‘ (piantit a-s. d’hf pi-orrss is well ada[)ted to, and is 
liiidin;^ (‘(int iruially incmasin;^ apjiliration in, th<* inaniifactin e of furl 
l)ri(jur( t»'H, pai I K'ularly from cokr and anthra<-it<'. 

The iiud hods drscnlMMl aho^’«' for tin* })rii|nettin;^^ of iiii‘tallur;;u’al 
products (Hue dust, fiom hsad furnaces, /me sla^s, etc.) weic at 
first applied in few places, hut arc mnv applied at vaiious wfuks 
with satisfactory results. Simdar remaiks apply to tin* iiietluMls of 
Kenay and Weiss for the hN<|Ue((jne <tf swai'f fiom iron, steel and 
oth(‘r metals 










skc'hon IV. 

PREPARATION OF THE BRIQUETTING MATERIAL. 

I\ tt'W s can tli*‘ <>i*‘ inclalln! piodijct r(c ln’ Mip 

plitM] tn thi' 1)1 it|iif(t)‘ pross ftir inniiMniij: and (MmjMrssK'ii \n itlmiil !•< 111^.,' 
'ad)]''cti‘<l to soil!)' j)i t'liiuinai y fonii of t nat nifiit , Tin- Imlk of law pio 
duct s i (■< juin' a nnu <• 01 It^^s (’oni pi ch* n^ix r di (•^"•ln^^ di pcndni;; 11 j-nii I hr 
iiaturc. ('oiiiposition, VI/.- of paiti<'hv poipriii.s, iii.iivlin,- n.m. nt etc, 

of the inatciiah and the pos\ihlc hiii<liiii^ *'i <Mtalsti(‘ ayeiil.aiid ah-i» 
upon tln‘ details of the method to l)e a[>plied 'I'he opei at ions oi j.i* 
jtaiatioii may inclmle a eomph-te or paitial dia smu;^ (in the mniow 
sense of the tel in | (’(.nsist inj^r <.f oj.enin^ out hy e.-ai.se and line ci ij-^hine 
followed h\ eiuicentiui ion . simple ei usliin'4 to eoai se paitn’les. siesme 
oil' the tines, s.paiatioii of or puiitieatnm of non swaif. inoisti nine 
dry malm ials or diyiiiy' n e( ones, tnatimuit with sup<i heatol st'-am, 
miMii;,' vaiious ores or similai mateii.ds toerllhi 01 with p'-s^lile 
hindiiio ()r eatalyt a;.{»‘nts, and othei op. lations of a similai ehaiael.-i 

In the followiiiL,^ pa;;)-s. Opel at lolls ami maehims whxh nally eoiiie 
within the scope of tlresSlIie will onl} he (halt With hi le|l \ hut the 
1 emainin ;4 Opel atioiis and ap[tham-es usmI in pi epai atam wall he dealt 
ith in detail. 

A DRESSING. 

I. Pulverising. 

C-oar.so cnisliin^ of larj.;a, hard, ami stiono lumps in best cfl’ectcd hy 
moans of a stone hr»‘aker t jaw crnsheri of tin* same or similai e(aiHtrue- 
tion to those descrihod in \ ol I of this Handh<s)k ([>. f)!) ct fio 14.)^ 
or l)y means of a revoUing hreak*T, wliieli is hiiilt on the principle of a 
cotlee-mill, and possesses the advanta;^o‘ of working eontiimouHly, with 
a resulting great<*r oiit})Ut. 

Fie'. H sliow's tlie transport of pixa* magnet i<- iron 01 es coarsely 
broken by means of a stone breaker, to tin; storage bins for crude i^ri's 
W'aiting for further crushing and magnetic comamtrat ion. 
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l''mf (•( iisliin;^ of iiiatci i;il iii li/irO, Miiall ctl. itiMi Oy 

tiioans of hall niilh w it li sO i‘l halls, u hifh, (]iii iii;^ tin- 1 1 \ nliit Ktn < ^f t Ik- 
(Iniiii, rnisli t Iik matci lal sO-p hy sh-p, Stainp huUt i i*-s with alln ii.ih ly 
lift iiiK jiiid 1 ailin'^' starnpH an- also siiital)l(‘ I‘a( i • iik ly line yo iik liny of 
ya'aiiulai , hut sojurwliat softer, iiiatKnahis l»est elieeted in lonyMiylin- 



Kui. H. Itjind <s)ii\('y<'r with hiekcu nmgiu'tic non eie at a '>wcdoh iln-ssiu^ and 
hrnjuotto worka U'^uig tho Cnsidal syst^'iii. 


tlrieal tuln* mills ((Iriess mills), in which it is crusheil aiul ^n’oiiml |o the 
iiiK'st meal or powder hy the slow revolution of a number of rolling 
Hints. For small-grained material of medium hanhiess, such as. for 
example, hlast-furnace slaj^s, (‘d^m runiuTS (\’ol, I p. tiS rf srff.. ii^s. 19 
and '20) can render excellent service, more es[H‘cially wdien admixture 
has to he made with tmother material which is st>ft or of medium hard- 
ness and reipiires simultaneous yTindin^. 

All kinds of pulverising; machinery, particularly for ores and other 
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‘H 

li (I '1 iiMt '•! iaN rail 1 ••• oht uiumI iii supt i loi and a ist mjc( inn 1 1 nm 

all til ms nj' i rputn '1 HI t Ilf iiianurartnif nf nic di <■'>"111 f inai li in* i \ , 

'^inli as tlif ^l,ivl•llln(‘n(>auaImtalt Hunilx.ldi of (’oio^nif f'l nd Kinpp 
\ki ( It ( li list m\\ trkf of M au^tlflini Huckaii olr in(Iiinian\ 

II. Sieving. 

Sf ji.iral If in of t Ilf lint' oi fs foi l.n>|Uft(ing from (la* fiiarsc on s foi 
tin, ft siiif It in'_^^ Is fUtftfil liv imji.n't tn sli.ikin^ si,-\rs si, \,s swiin^^ 
li\ iiif ans of an fri'fiiti a*, oi liv i fVol\ in;^ fttnit al fii inchm tl ex I up ii a a! 
fli mil sif \ ( s 

III. Concentration. 

I’ooi tinil\ jifiwdfi'fil oil's f,in Ilf foiiff nt 1 all 'I, I il Ip'i l'\ IIp wit 
Ml* fli.inical iiptlioil .ido|i(fd toi most kiti'l nl mimials m wliiili aii 

\ atil .iLk' 1 '' * "f ' 1 > "• sjM'filif i;ia\il\ intliji'ip 111^ Ihf lalt 

f >1 set t ! 1 ii'_; 111 w at f r of 1 )\ nia^ip I p* di'f ssinf ol flam p or d i \ ni il ( i i.i ! 
Ill wlip'li mhaiila^^f is (.ilo-n nl tip* m.ij^ip'tif piopiitP i nl pun 
1 1 oil on s 

As a ifsiilt ot ^icatf! roni jilfl f Ilf ss sni.illt'r Ios'P's. and nftf n Inwii 
(•.j.sts iipi'^iptif foip f nt I at pin ( pai I p iilai ly fni .slnin;^d\ iirnuplif 
in.itftials 1 1 kf mai^up ! itf ami ni.i'-ltd spalliif lion on-; is im!it!\ jui' 
t f I n li to t Ilf w f t Miff 1 tan If a 1 iip' t IphIs usin^^ li V'li aiilp srpai aloi s 

Stni!ifl\ iiiaLtiiftif lion on s an* fni'l fioiii ton-ifn ^^uiipoif ami 
ttilifi 0 . 1 ^ 1 ,\ iiifans of maoiiflif sfpanilons witli mo'lfiatil\ stioiio 
tie id -maynif ts rap.dile of woikin;^ Wft m tii\ l>ty Sfpaialois an- iis.-d 
fsppiiallN' lor roastfd impuif spathir iron mrs whosf ori* ronstif iic n( s 
lia\f 111 fii foiivtitfil inti) ma;,mfti<' iion oxiiif (I't'^O,), ulnli* Wf(, 
sf paraloi's sf iw <> f) woi k up \fry finely <llvi(!f«l nuigiiftiti's ami maslfd 
sjiaiscanicd awav tip* \'asli watt* i s in tin* ionn of slum's tiiinn^^ 

till' ilifssiiiL,^ of iionstones in liwliaulir sfparalors, 

\V(‘ak mai^imlic inm orrs an- Sfpiinit«.*d dr) in Hjujcial HPpai ator.s 
proviflt'tl with \ rrv stnjng lifld-magm'tH. d'hr " sjaitliirisfii hlfinif ” (a 
mixtun; of crude spathie iron on* and the eipially s]>ecifieally In avy 
zinc blende) olitaiiiftl as an intermediate jirodiwt in tin* liydraiilie 
separator can Is* tu'ated witli atUantage in this way 

ddif lar^'f tirms mentioned alxiNi* in eonnection with difssing jilanl 
also deli\(‘i- f.xffllentlv eonsti nelf<l niagTH‘tic ()i e m jiaraioi s hiiitaidf lor 
the various pm pose.s.' There i.s only spime here foi tin* illusfiation of 

‘ Furllier iiifei III. ilien with reganl to rn.af^iieljf is-jwar.aon n in lli*- jirinU'fl 

illu'lraO 'l |),uiiji}ili-t‘< of till- tiriin 
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II Swedish wet muj^fietic Hrparatin;^ [)hir»t dealiiij^ w itii fiiioly 
[M)oi riiM^ne(i(; iron ores I'liis consists of a nninhei* of r<‘V(ilvin^^ 

(lium sepanitors, (Iiondal T^'pc .S, arranged oin* hehjnd tlie otlnn’ in 
[jaiifl f'iLj H) leprcseiit.s the (Irondal shakini^' plant for tiie collection 






Kio. 1>. Magiu'th’ si'iNintm^ ptint iit a Swedish brniurttinp }>laiit usinj^' tin 
(ifMlilal 8} sti'Ill. 


and (hdiydration of tlic pure ina^nietic iron ore concentrates wliich How 
alone- with the excess of water into tlic chests sliaken vigorously 1)V 
nu'clianical means, 'tlie water is thrown out of the top, the ore 
coinprt'sseil. tinally tipped out. and supplied to the bri(|Uette prt'sses. 

A more intimate dcserijition of the maguclic separator sy.^tems employee 
111 SwihK'h is )j:i\('ii in tin' liter sections on (’ompleto hriuucltiug and Ae^Iomera 




PREPARATION’ (»!' THE RRlQl’ETTJV* i MaTERIM. 




IV. Separation and Purification of Iron Swarf. 

ic scjtai .It < >i s tm s,-j>ai .it iri^;; iiii-t.illu* iimi/ umijiIIn’ 
ot the (irmii t\ {>«'. JUv ummI li»r li«»ii jL^ianulrs, n*ll ciiuln. cj I cr 
wa.ste, .swarf fiMin iiuaildinL^ saiul so.ap 

from blast-furnaco works, f(.mi<lri. s. stool works, rolling tmlLs, slao 



]• )i. 10 — (.iMii'i.il 'it ( i I ‘■it p’ i')t h. !, . ;r It ■ li tii. 1 1' ii n 

can I i;! f ,1*. >1 < l‘t iiin i > 1' ' I ‘I III .^ii. t i< il)’, . 


inills, niaoliiiie shops, and .so on 'I'ln-y aic piovi»h<l willi wralc 
ina^notic Hold.s liko tin* sopaiators usod for stron;^dy nia;;nctic ofcs. 
and may ke (dthor ti.xod or portal)]**. 

B. DRYING OR MOISTENING. 

Slimy oiTs, ore eoncentrates, lixiviated Iturnt py rites, jind siniilai 
imit<'rials f)ften contain too mneh water f<jr imim diato jni ‘'Sin;; and 

' Sc'IIk- c>ro--]H.n‘iiri^ p.iiiijilili I- of lie- H urnl-<<l<ii, l'ne<l 

Knijij* .\kt (»*■« ( tni-'onwi-rk*', Sti ?ii< ic S< hill k»'rtwr»-rki*, m'l <.fli*-rt* 
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llic cxc.-ss iiiii,t lie tirst removed hy <lr\ iii<^. SiiiiiLir i <-iiiai Ks apply 
Im iiiaiiv l>iiiilii);^f iiiah-iial^ < )ii (In* oIImt liand, iiiafiy oio, tliic dn^t 
ami lion ami in< t.il suail’s may. iimirr rcitaiii cnTumstam'i s, do too 
diy and r< 'pun- mom.h 

l''or racli pailiculur casr tin' corn-rt moiNtun; coiitonl for tin- 
Ifihpirt t in;; inaltTial iniisf la; drt»;i mni«-d Ity cxpri-iim-nt. ('<itain 
inaloiials and niftlmds latpiiK; t par Cent, moisture, otheis I'lpiiiie 
mole or less aeeciidm;; to eiicumstaiiees 

I. Drying. 

t 'oinplete iiifoimatioM on tin* <'alcMlation of the ainoiiiit of wat'u 
to he iemo\(Ml, the m-i.al eonditions of diNin^;, ami the a\ailahle 
soUKS'S of lieat- is ;;i\en oil pp. MK) 101 and p, .‘U7 <( ^7. of \ o| I 
Since tin; mateiial.s to lie de.'dt with in this connect ion ai e non com 
Inistihh*, aitilicial diying is ;^n‘ncrally caiiied on with s fioin .1 
linn ir liy means of iilast fiiinaci* gases mixed with an 

d'hc diying ariangmneiit.s [ireterred in connection with oie lnKjiiet 
tine aeghniK'rat ion plants arc mo\al)lc drum diyeis and tixul 
dr\ mg ov ems, moic pai t leulai I}' of tin' channel t \ pc 

Petry & Hecking’s Flame-heated Drying Drum 

'I’Ik' constiuction and opeiation of this di\ingdium has ali(,id\ 
Im'cii dcsciilx'd in \’ol. 1 of this llamlhook ( j*. .s.'> ). and illiistiatMl li\ 
tigs .'12 ,‘U, since it. is applu'd at. many places for tin* di\ing of wet 
coals, A dryiM’ of tliis t}’[)(' meties in h'ligth and 1 ' 7 .’> im ties m 
diameter has hceii in use at tin* Ilseder lliitti* since about foi 

til \'ing (dayi'v ores in summer and w'aslieiy sand fiom the IoimI iion- 
ort' washing plant in winter. 

.\oj,illai'('eus eies geiu'ially fi'cc/e (n luai|is m umtei.and ite tin 11 inovt 
advantageously added t«) the hot washed ^and la the miMm.,' nmclime 't he 
waslied sand, li()ne\ei, IS .ilwavs deln eied (o the la apiettiiar pl.nil at a iimtonii 
tempeiatare and with a coii.st.uiL nioistuie conteat. 

Angle irons lixed paralhd to the longitudinal axis of the hori/ontal 
iron drum carry the material round during revolutnai and then allow 
it to fall again. By this means the material is tlioroiighly mixed and 
brought into intimate contact with the hot gases. Siio\eIs placed 
hi'tween and inclined to the angle irons .serve for earrying the inateiial 
towards the diseliarging end (d‘ the drum. By altering their numhei 
or angle of inclination it Jiecoiues possible to regulule the rate of ilow 
througli tin' dr\er. The diiim is fitted with two running tracks, each 



iMtF.rvH \TH>\ ov THK imn^rKiTivt; mvtkium.. 


(if which lUiis on two whcrN |)ii\t‘ is .•fl.-clfsl 1)\ nicaiis ,*1 a iln.c 
j'li.'i"'** iiiotor lhi(*!i;_^fh .1 h< It ti ni'>imss|Mn to Im-vcI \\h«'< Is aiul a j»i)ii"ii 
rn^MmiiL," w It li a ^}iin nnIii-I oh t lie »h uin The ah.-iit Ih i. 

\ olut loll^ jM'i iiiinutc 

Heating with Blast-Furnace Gas dig II) - runii.'i hla^^t fm 
iiacc ga-'i s aii'iis.tl for luaiiiig tie- dium d'lif IK«'<h i lliith- lia, 
install' '1 th* II o\\ II sy^tt III of heating uhieh ha-- been found t o gi \ e 
good results HI the tiling of hod.us h\ nn ans of hla^t liiinaer gas 
'Idle ga-' issues fioiii (he iiiaiii thioiigh a ea'-t non ho\ into (he lire 



space and tlie supple can he iigulated hy a slnling \al\< Aii lor 
coinhii'-t ion Mit*is tliroiigh a<lp]slal'le op' nings a in the walls of the 
iiiinaee into tlie hon/ontal ehanind //. fioni whieh it 1 1 • uj> the 
%eitieal ehaniied e in the o\en walls In this way tie* an he((>iii«‘s 
pre heated and the walls eooled 'I hen the air enters the eranl'iist nai 
ehainher tiirongh the two openings * and mixes with tin* gas mar 
tlie inlet /. ( 'oinhiist ion tak(s place in (he tire hox 7, and the flames 

and hot gases stieani into the <li ying drum across the* file bridge 

Auxiliary Firing —Since tlie gas supply from tlie blast fuinaces 
is subject to consideraldc lliictuat ions often la-ing completely ent otl 
during lowering of the hell, a small fire rjf waste coke is kcj^t hutning 
stcadih' on the grate in order to ignite tlie gas after an inter i ujition 
and thus prevent an e*\plosion. I'lie stream of gas is <ieliei (ed hy a 
cross wall in the tire-hox s(, as to pass close o\er tin* Cf)ke fir' 



hhiouettes and imiQVmiKo. 
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Ori;rii,;illy ,1 fan was [jiarisl at thn liack of tlio firuiii fo (•|•('ato tlif 
tHTfMHui'y (jiaii;4)it, l)Hi it hooii Ix-caria* stoppcsl tip Ijy tlic tine or»; and 
clay dusts pioduccd iti tlu* diuiu an<l had to b(‘ put out of action 'I'he 
dryin^^ plant lias, therefore, licen connectctl to the TO-iiudn* chimney 
of th(' Covvper stoves attacliet] to No. 2 hliust furnace. 

Dust Removal. o\t first ^o-eat ditliculty was e.xjierienced in dealin^^ 
with th(‘ lar;^o‘ (piantit itss of du.st formed during the drying of ores A 
lar;^'e dust chamlier, somewhat ej;;.,^ shaped in section, was first ar?anm*d 
aliove the drum, the aceiimulated dust hein;^^ launovisl hy nusans of a 
worm cmiveyor at its base, d’lie tiust, however, lay so thiek on the 
tioor that the worm (‘oiild not be k<“pt n*volvin;^' Similaily, hoii/ontal 
pipes bei-ame (diokcd uj) in a very short s[>a<'e of time 



I' le ll' Ihot I luLiiil-i Is |i)i I ii, hill:,' iiinl e uikv iii^ 
lIlK 'llisl. 



t'e. i;t l>us| li^hl I 

lti| 11 k' ii‘in"\ til (i| lliic iliot 


Subso<|U('nt ly the Ilsoder lluttc' imilt (bri'e dust chambers 5 metns 
hme^ and I metre wide' (li^. 12 ), from which th(‘ dust could nsidily he 
removed in wa^L,o)ns. At tin* sanu' time the pipes, like the blast- 
furnace main, weia* dinaded upwards and downwards at sharp acute 
any;les, so that the dust must he deposited in the dust chambers. The 
dryiny plant is thorou;^hly cleaned out once every month 

In order to jirotect the w'orkers from dust the drying drums dis- 
chaisje into dust-ti^dit wa^^ijons (tio. 1 . 2 ), which convey the material to 
the upper storey of the hriipiette factory. The waggons are provided 
helQW^ with an iron box eut oil at an angle corresponding to a piece 
cast on to the loading hoppei-, ami with wdiich it engages and ensures 
that no du.st is produced when the waggon is emptied on opening the 
base by turning a small lever at the side. The w’aggon can he closed 
at the top by means of a co\(‘r pro\ ided. 
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Moller & Pfeifer’s Drying Drum System m.:- n IVi 

I'ht' ,V I’ic'ltfl litUlU C. s ,)| ;| i-H';.; Ill 

«‘i 1 In I i \\ 1 1 ! I ' ‘1! ilnnii ( 1 1 w* 1' I ! ill! ( 1 ii.i 1 1 \ 1 1 it < ' 1 < ! i - ! h I ( 'll j !i w 1 1 ir !i 

till' t’l 1- til.'il !i.i III liili ! Ml|-t. i| I 1 i_< .Uni i'li'iiM^' 

t linli 'M^ll 1 \ 1 !l \ (i II [> 1 1 il J ll!'.; ! li« 1 "I i! :■ 'll "t I 1,1 ij [ Hill \ I lilt' '.1111, 
(iriin n -tU'ii^' iini.nt "t' .ur .i"«l l'^ n- !, d liimtii^li iii (In itn, 

(in riii* "1 .'i - I . pi I - M 111 1 ,! , ii I (''iitiai: n .1 1! \ i n i H i 1 Ik* n. ! !'> nr 
( (II I it I (■'! 1 1 « III! tic lii.nji .'nil I 

Production and Introduction of the Hot Gases ii. liic pnpn i 

l I ' I U ' ' t t 1 1 1 • I t W 1 1 1 1 1 ■ I ! , 1 1 1 ' > I I h > I ■ III « 1 1 f 11 1 1 1 1 1 V I I \ 1 N \s ( 1 1 I s I , I i , 1 1 , 

Id I' 1 11' 1 1 1 1 1 1; I ill ''ll ppl \ 1 1) i 1' ii I" ' 1 'I 1 1 In ' I I i III"' ! I \i ! II 1 't < ! \ 1 1 ■ d 1 1 I 

'■pci i;i i ti 1 1 pl.ic i - lit Ml ''"ii.t ' ,t ' w i-l , 1 ' in - III p!" \ ' 1 1 1 1 I Ik \ 



;ll • ;i \ .' 1 ! !,' ! 'I* ;l t i - 1 1 ihi d tl t ! \ ' 1 1 J 1 1 I > 1 1 1 p< l i M | n in - lie ! ' i n j k l ,i I 1 1 1 i 

IK 1 ,|t I < i - Ml I "111 pi. t " ( . mil disl Ml "I 1 d.'l I ' ill di t ' I p. I ini' "I I Ik 
:^ dl''C , 1,1 iim lilMij^iit Iiiti, lliiliK 'll.i t C (''litm't '.'.kIi iK'Ii < "I i ■ I l ik 1 km i 
^^ltlKdlt li 11 1,1 il.ilii.i^c ill-' tn-li 111- pi" ' ,in iiii'.ii 'Alii- -M , . 

J,1 c\ l"l|s!_\ r \p, ", li ( I, I Ilf II, ill I n 1 |, , 1 „ (il K 'I ill till 'A .i\ .1 Im M c| 
lit ili'-.it t'-ii (,f til.' Iic.it .iit'i In.di, I I \ ;i ! I'd .'ll I , lipiil.' :in ohl.'iiind 

Foi till'' pill [II "c t in III! ' nip IK ,//i, I c . , t ( ,) ) ;// 1 - I ,pt I .i( t , i !,\ ;i ' ! n ;iiii 

I't CDiiij'i (•''"mI .mi / h'dii til- t.ni ' 1 nc p;i . .'in linn'.ii Ikmh (i).' 

pi.itt / .dliiii'p nil u-'d p.is fi"iii (}|. ntiiiM ( iiMiiiic! fli, t w , , M),' 
liii\cii wiili (lie ctdiijm "M'd .iij all'] tin mi\liin n lilnwii iiiti, iIk* 
driiiii /( Mpaiint (he ''(riain <>1 ticdi iiK-nl m d'-ii.ii fillinp fn,iii IIk- 
M]p[d_\ li'ijipfi '/ | 5 _\ iiitaii'’ cf (ill .11 1 .inpi III, II! if n p-c lid, I'l (i - 
flic (cfiipci .iMin 111 (lie '_M .i 1 i|j\ dennd (epnn- l,\ \ uuiip iIk 

' M H- I t’K'ifti. jnmpi,', I "Il I'-c.^ii .Id 1 \ If 111,, II,, II* "1 I’Iim 

( !li iliJU‘1 ( ";iil",-f ,"ji Sna, n.i.'n' ii)',^' \|,j,i''*!i l>_v I ti. 1 1 n pi'i|j'-i| 

pnn , ' i’.'M 111! \\ 1 K, I'd', di I - li - W ill,! liii '( I.i-'f I (I 

voi. II 7 
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[II ( i[)Mi liMii ami loallou t-i pa "■ t !if‘'iii;h ! In- (iiij\ llial ijuaiitity 

( i| a 1 1 n* ' < ' a t \ ! "i ( nii)| i!i I * < » »iiil ai -.t |i ai 

1 II .I| . hi h) 1 .1 1 i I \ t till I < In [H I 1 1 111 I 'll till . Ill 1 1 lit I a ;_',i'.i S ,i -II it 1 l-li 

t in I Ml - , 11,1 ' I I ' I III I 'll | \ I ' I 1 1 1' Ml ' 1' . I , ||.| i> |.M - III || f 111 mmli Mil I 111 1 inn i 

I in I- III till Ian! A I 1 I ( . ill- I !- 1 I n I \ ( li illil-' I , 1 1 1- 1 ' i 1 1 11 1 1 a ' I I * ' I U n| k I im 

1 111 I |i , 1 1 - - I 1 1 Ml j I- 1 I ( Ml I nl i a • < 

Arraii^aMnent and Design of the Cells. Tli*' mat. nal tn ha (Innl 

1 a I h I i I n ai^^di .1 la i[»|ifi i nt i » t lia < < -iiii .1 1 <1 mi in In ai 1 1 1 < an w In in a it 1^ 

ImI iiiilldl lnl\ into t tin iiiill\ hliial nnlla l.\ iinMIr. ol spiial .sl| 0 \ rU and 
o|)iri a[)|)lMii(a> 'I'ln- crlla iiia\ Im of \ ai i-Mis mImI] (' >, diiinaiMons, and 

si/,ns act ( II din^ t t t In* pai I iciilai idia 1 at t -a !*-t :< - ol the m.itciial to Im 

( I c;it I d, hill tin ni'i-t man 1 .d .ii 1 ain_;^cini lit .iinl t!c^|cit is as tolloWs 
III (In lit st s 1 10 1 1 sM-t loll ol t li-' lit niii tin (•<•! k ai •• h a iumI h\ si \ sheet 
non di\ is|iais ai Miie. il lailialK 1 - -iiinl I In* ,1 \ is ot theilinin while in 

t he lie \ I SM I n Ml I ln*si tills ai e I 111 I In I • Il \ nle<| h\ a 11 iiiii ht 1 1 1| t 1 ai 



\ / 

k k 

I n. I.. \m m, , II.- Ml ,a III. . . ,! Ml I \l .r. I Cl. 1;. I -loM,-- -il an I M 11 -i 
' -1. .n. In, (1 .. in a. 


eeiil 1 le (’ll eles 1 1 it o siiia I ha di \ mk ais w hieli ai e t ill t Ina sididi \ ah <i into 
st ill siiialha ends h\ i aili.i 1 she- I 11 oil s( 1 i[.s ( hu 1;,), 

111 (hia \\a\ (he iii.it-ai.il is disf 1 ilait • '1 tmiloniiK o\(a the whole 
si'ctioii of thedimn diiiiiiL; its 1 tw ohit 1011, and .1 lai^t sintaie is n\- 
[Misnd to the action ol’ the stmani ol' '' i'dir I Ina , -w - 11 when the 
di 11m eontaiiis a l.ii ^i* ehat L;e I lie Ina^ht ol the la \ las m tin* iiidi\ idiial 
eelhs oV(‘i the wlioh’ h'lmth ol’ tin- dniin can onl\ lie \t i\ .small 'Those 
moist sin fact's ol’ t he p.ii t ndes mit suhjeet tn the diicet action til (he 
^ases lit' tm the heatetl non platt s ulni-' tln'\ h- come heatetl uji and 
prtaimtt* di \ me When di\ ilm mat« iial itdls tail .it tin* lowta end 
of (he ilium into a lii'jipei ami iscon\e\ed to its destination h\ anv 
ri'et>einscd eon\e\oi svsl- an 

Dust Formation and Separation. In eons. , pn net ol the shmt 

dioj) in the sin.dl cells till* formation of dust is iclatively small 
i.ai'm' diNiiiL,^ plants jot mateiials nMtlily falling to [lowder such 
as limestone blast hnnaci* ''lags etc iia\e the letuin channel 
arrangetl a-^ a Targe dust chanihta piaotthtl with dust eatchei's and 



iMiEiMiaTiAN r»F the imigirmfMJ hatkriau. IH) 

w<irm r. .ri\ ‘ I rn < liU >.iiu'\t (Im* r-'iir<i«<l 

ju n^-t ! '<• !i . i' i- 1 ■'> 1 , ( t ' ' \ u. 1 I'm r j i )i' I .m t < • [ m i \ < in i < •< > nnifli 
Ini' 'lii-t l>' ni„' • HI 'I ' i .\ ii'i \s n h i li. i - t ui inn j '>( i < am "i i - in 
I ij.' I ' ' in n ' ! im,' 1 

Removal of the Exh.uist I h- -n.nm "f ^ (mmi. ^ widi n 

t !,. m"i'-Mi t ' - \ \ > d 1 1 ' 111 ; I ■ II. ! ' I .al 1 ' > 1 " «! 1 i< 1 i 1 'U( miml t 'I n !' > 11^1 \ 

ii« ,t I ».■ a M< ''A - ' I ! I I .... III. "11 1 >. I ■ 0 11 i» . <1 >1 li nm; : lie cn <'!i' "1 . 'j ><‘1 .i 

tidiK ii."iiili.'l ( . .'I . I'h Ml i \ i |..>ili..n "I ill.- i: i". s wlmli !ii\(‘ 

jia^^'il ilii.'ii_;ii i’ll, liinm mn-' !"■ i.'tj a\\i\ I.- fli< iliiiitnc\ ami 
1'. I i!,ii . ' I t .1 1 1 - li j 1 < •! an 1 1 < an I In- t 1 1 1 In II t Im j >a ! 1 1 

m| ilm .\liiii"i 111?., di- lln 'i’.af'.l In iu anow in dm t.i|. ..j 

tin I i I "I ! I 1 1 (ii,nii*"i \ iinai I'liitiv. <l<-mn <•) <(i\«'i 

Ii m lii. l!m ni dn i'’|i "I di. ha- iliaiiil-i mail.uinn^ di. Ian Tla 

\\ 1 1( i 1 1 >' a 1 1 it I' ai 1 ' 11 I I M_'. > I III nil 1 1 .1 w I \ 1 li il w In It dm I a n < I < 

IS (■< a I M I i \ n I III n 1 < i d,' . In 'll 1 1 ' \ tl« .. . m .1 . \ > 1 1 .in .n I u.i 1 j at ! 1 1 ii:_; 

( ll. ( I laii a;nj.i\ i. .nd a a \ im '|n.iiiiit\ «il .'aIi.hisI i . ait i .i!1i d li\ i 

tl i|» \ al\ n 

Heat-IiLSulatiiig Cover, Mounting anti Drive, I h- (lniin i. 

Mlinaimlid l.\ m in nii. ’ .iml-.-.d li\ in inai |nlv.t Ini lln 

jaii|i.ni (ll ll- a‘ Ml Diiiaa' '■ I^ 1 1 - < l_\ -ai OKaij' "lmlitl\ maiKal 

I ( i! 1 m " s\ !m •' In a 1/ 1 ad 1 1 1 1. n 1 1)_; ■ 1 1 • . i M 1 \ .at r. " n I -I- a m I a 1 1 m d 

IiciI.mI M Ii\ da .nt!"ll (.1 dn li"t " I >1 I \ • 1" iml .ll.cl.il !i\ 

.,1.1111 1(1 Iii'dlnd I'dn.l- lail In hniKai Ictw.-n tin- |..||.is ami lln' 

st 1 1 iii'j; Ml M in ii'_; ( i n ■ " ( < an d I " - ■ i - ^ - anl v. idi tin i ( il I- i s Si m • t Im 
diiiiii I' ,1 Inn id miimt I n .dl\ i.-i-lml 1 »\ tin niid'aiid', (lad i dad' il 
niat'iMl tin xs'.d. •\;"iid'd in l■•tltln■_,' tin' dniiii i- \m\ di;_;id 

( ‘i d i I I ’ ;m( < a . 1 Ml ^ t * i t li- ' /- i 

Space Reqiliretl I In d/inim am ma'i* in Iniii M/ns .li' I ‘j t to 
I ,d iindi." loinj- t .d to tl J ni'ti.^ wi-lt and H to i- ,d nnliis m 
liMolii 'll’.- lai.kw.'iK .iiiioiinl' to al-oiit 7 <t f<> |tt 0 lulai’ iimlM-s 

'I’ln- limpKnc nan )>• if "I'jn. d l<a .ill kind" of hind ll\ nmans 
of th.' > \[i' I inn id.i! ^Mitnai in.mMaiind In, M-dk i iV i’fiiini at Ilmii 
lln.ninniilik lank wmk" in l.l"i"\\aidn Maik it is [i‘m"jldn to 
test t)m l•^|lll"!t' ,1 pjdi.i n< . " l"i .a mu kind of rnatnn.il to Im tlin'l 

oil a lam. j.ra.'i'.d ". ;d. litf.a. < oiii|)l< t I'di n) Urn antual |danl 
Kiijlit to tnii t\]i. " ot dinni .jiV' i" oi uhinli alM/iit lour am "intaldn 
foi oi I- In njii- 1 1 iin_: ai. inadn li\ llim liriii d’lin nost ol (Insn daii 
t\ jM \arins In lU I nil I2 0<HI to M n\<lll'"j\n (jf nonvn\|lig 

’ ISniii'd I \ I .. r: I i"ii' ' aidi III iilitiiin ininn.ii- liav.^ j.i'A.'! iImI m 

li t)\ tar 1 !n 1 .. ( 
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HRlQrETtBK AND BRIQUEmNC^. 


appliances ;tn<l l»iiiMiri;^^s wliieli are not j)rovi(]e(l l)\' tliis fiiniexcopt 
ihkI'T' \ < I exetpfional eiieiini^laiiee'i 

Distribution and Application of the Moller & Pfeifer Drum 

Dryer' ht\«ts nf (Ins ajipio\.(l s\stiin lia\(‘ Ism supplnsl to 
se\(ial Iniminil installations in I'aiiope and o\eisea eoiintMe> loir 
a Itaie Inn* they lia\e i'ouml apjilieation in the eenient ami allied 
indnstiHs, and o| late \eais have also Ixs n apjdied 1 1 (‘ipn nt Iv in 
inaiinie works, (dieiniial works, s,alt and otlier mine--, iiietalluri^ieal 
\voi l-.s, and so on 

Tie V M I \e III) (lie dpvm^^ ot liiiK ''toiM , elialk, mail. eki\. I'lirn, cdik entialt s-, 
s oel, Idi^l hnntee sI.il:, \\ei 1 1 ment "lime-, h.iiixiie, .iliiiiiiiiiiim hoh ite, plie. 
pliates, Mipi 1 plMi.p|i,ilf>, pine pint e nt lime, In me ua-le, ti.i-ie -l.ie, w li.ik tk-li, 
him m|, W i ae lioMi, di la Is, III iniie-, e 1 1 I h ai.i I e o| m.iLLm -la. llliie -1 11' i'^e. pd i-slUlli 
( liliii ide, '■omimm ^ ill , pil 1 1 n 1, -,eM 1( ( | ( e.il -1 me < oke. .ml In h i !< hi ii I m 1 1( ", 
hi oa II mills, m I| ipi 1 ells, / 1 1 H ' 1 i|i I |i |e ( I h il)i 1 1 |e| e I I III t e, (is il M \ l 1 1 I ij hill lit 

|l \ 1 ill's m pill pi I nil s ( \ ( I koiilL’s 11 h.iIlMlllllle \ (.',(> .S ). ilni -m m|i 

d'he latest. ajiplM-atlon is at the Koliieshtlt t • ha the ohjmts of 
hi il jUet I ini; llete .1 eelldldim ditllii dtles .'idOO kes ol moist 
hniiit p\ I ites <iaily , ol wlneh imai' will he said in ihe desi i ipl ion of 
the Koiiiushnt le hi lipli tt lli;^ plant, whleh will hi m\en kllei 

Example of a Moller &> Pfeifer Drying Plant with Pre- 
liminary Crushing (liy^ hi and 17) 'I'he aii.inyiimnt sei\es for 
di\’inL; I'l.hlH) kes limestone (‘oiitaining !> h"! pet eeiil watii liomK, 
and the illiistiatioiis aiw s(dl-e\planatory The t.iw mateiial, whieh 
iH paitl_\ 111 knee lumps, is deli\ered h\ an o\eihead wa\ to the 
upper platfoim and iliseh. tim'd into a knee hiii aitaiiyed .ihove 
he,i\\’ doilhle roll erusheis 'These crush the mateiial to the si/e of 
nuts and then allow it to fall into the suppl\ lioppeis of two drum 
diweis At the outfall end of (he diiim is situaLed .ni a.seendiiig 
etilleetine; woini. whudi eon\e\s (he diied mateiial into an ehnatoi' 
pit, wheiK’C it IS lifttsl (o till' top storey <»1 tlie rouydi mill. 'The 
exhaust is led tlnoiiyh ehaiineks to the (all ehimue\s m the light 
gahle end of tin* hiiilding. Power for the whole ei iishing and di \ ing 
plant IS ohtaiiied fioin a eommon imaiii shaft on the inside ot the 
wall in whieh the einmiuws aie limit 

OTHER DRYING APPLIANCES 

Of th(' lemainine appliaiiet's whieli ('an he eoiisideied as useful 
for the disiiig of ei ude matiwials useil in the manufaet me of metal- 
' Pmiii the tinii’s o'U,»loguo el vlruin dp\ mg pi. mis 
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imiQUK'fTES AND imiQUETTlNO. 


lur'i^icHl bri<juettcH or ag<];loiniirates, the following may he considered 
here : - 

Zeitzer Eisengiesserei Patent Drying Dnim.—This apparatus, 
primarily iriterifled for th(5 drying of pit coal, is described in detail 
(p, i)| i’t scy.) and illustrated (figs. ‘15 and 30) in Vol. I. of this 
Wk. 

Fellner & Ziegler’s Drying Drum (Frankfurt a. M.).— This dryer 
has h(‘en widely used in the cement and allied indu.stries for several 
years, and is also used for drying pit coal for the agglomeration plants 
hiiilt hy this firm. 

The Shaft Dryer of Thomas A. Edison (New Jersey, II.S.A. ; 
D.R.P. I0d,d(i4) is intcmled specially for pulverised small ores lifted 
hy a conveyor to the U{)per optming of (he drying shaft and allowed 
to trickle down inclined distributing plates, which divide (he material 
into a number of (ine streams. The drying shaft is situated close to 
the lire-grato of a boiler. Air. heated hy blowing through a syskm 
of pi[)es in tin; grab*, is mixed with the lire gases, and introduced into 
the drying shaft and through })ipes by means of an I'xhauster, Ihu'e 
it moves in the opposite direction to tin* mat(‘rial to he dried, wliich 
is ultimately caught in a hopper at the bottom. 

The Shaft Dryer of Q. Qrondal, Stockholm, is \(U'v similar to the 
above in many ways. Its application at the Keil Ironworks has 
already been mentioned on p. d‘k 

Th(' vjirioiis type.s of chanm'l drying pl;in(s aic le^s .suitable for (he diyiiig 
of raw material than for hrnpieltt's, and ari' 1 liciofore desci ihod in Section \ 


II. Moistening. 

The mixing of argillaceous ores with woiter, dealt with on p d2, is 
ettecte<l by hand in exactly the same way a.s ordinary bricks are made , 
otherwise it is very .seldom nece.ssary to moisten the raw jnaterial 
with water, and when necessity arises the operation is carried out 
either with a watering-can or a spray attached to a water-pipe. The 
raw material can be moistened with other materials in exactly the 
same way. 

If a thorough mhuixturo with the liquid i.s nspunsl, tiie nxiuisite quantity 
is added to the material to be sprinkled in a suitable mixing appliance**-^ 
Further information on this point is given below under D. 



I'BKiUfUTION OF TOE HU I MATERIAL 
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0. TREATMEin* WITH STEAM UNDER PRESSURE. 

In (In* in;^f piiK-rss nf tijr Scoim ( Mv^'Hsclirtft IKutiimn*! 

( [)|). ♦) J-K a pn-lmiMiarv 1 1 <‘.U w if li liij^h pi »‘s,siii »• is iiihIci 

N\ it li till' of up I li(‘ i^i'iiuul.’if (m1 I)!ji^I furuaci* 

an<l (‘(inviMtiii;; it into ;i crnu nt likt> pouJfi* }H»s<;»'s,sin^f ImiuIim^ action, 
F<)r tln“> pur|K)s»‘ tlu* so-callr*! •-l.ikini,^ di urn of tin* sliajK* ainl anan;4«* 
iiR’iit *'lio\N ri in tin* illustrations (»f a .'^<*cria lai^pn iic factory ia rrpni 
ductai in tlui s('<*tion on C'oinplctc lui<|U.‘ttc Plants 

.'s(H'ti(>ii N ticals witli tljc tnvuniuit <>f po M.k Ivs wifli pK'ssno' 

''Icaiii l‘(ii tlic pi(M (“ss of h irik iiHiu*, an opMalion nun h nion* ln'<piciilly 
• 'allied out 

D. MIXING THE BRIQUETTING MATERIAL. 

'riic a])plia!i('es in i^ein't.il use in (lie la I'pi* tt ini^ ol pit c'oiiU l<a' 
tin* mixin;; of coal smalls uifli solid finely p<»\\en'd pitch or hot liipiid 
soft pitch, et<‘ , are also used 1*11 tin* mliinat^* inixiii;^' of the \arnajs 
tine <»n‘s with one anotlnT <a' with <an' or s.oeial hnnlin;^ inateiials 
or catal\tic a;4ents 

d'his Mjiplies alnAe all to iiii\iii;^" \\»»riits, into which tin* \aiious 
inat(‘iials ar<' intr<Miueed from sfoia;^e hopjMis h\ nn.'nis of rotalin;,^ 
distrihutinn tahle.s .iml scrap*is 'Ihc spiial oi win; 4 s <d' the wotin 
t hen I horou;,dil\ mii\ tin* mat'iial and at the s.tmr tnin* convey it to 
the discharge opeiiin;^^ Siii'ii .’ippliain'es aie ilhist laterl in li^s. |o, I , 

‘Jli. ' 2 .'), ‘J 7 , and l.'s hlf (d \ ol I 

Ihnh'F certain conditions th> iniMii;^ applinin-e' loi Injuid soft 
[litch and tin* steam knead< is or st irrei s, descrihed and illustrnteil on 
pp. 7H-7tt and p, 10*2, can also lx* applied A machine of diU'eri’iit 
construction is the 

Mixing or Preparation Machine of Bnick, Kretschel & Co 

This inachiut* ( ti<^. IS), ma<le hy Ih uck Kiet.schel tV ('o tlsnahnick, 
for the l)ri<piettin;^ of 01 (‘s and tin* like hy Dr Schuinacln r s ohler 
luetluK],* is exactly similar in princijih* hut much more stronijly lanlt 
than their so-called prepaiali<tn macliine, inti<Hliie* d carliei foj- the 
pHsiuction of lime-sandstones 

The bri<pjettin^^ mat<'rial l»e mixed is generally lifted to the top 
storey of the far*tf>ry by means of an elevator, wlienee it falls inh> a 
charging hopper arranged immediately abov<* the mixing niaehirie, 
‘ .See p, .'>8 el Sf/f. alnAe. 
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which is Hoinevvlmt pwir-shapfM] in .s«‘ction. The ca^iing conaistn of a 
cast iron (‘<)V<'r ainl two cnd-plateH. lip to just alK»ve tlic half-way 
line (he cover is douhle, forming a hollow npacc Hiirrouiiilin^^ the lx>ttoin 
and the hnver half of tin* sid»i walla of the mixing cljaitjber. This 
space is steam lieatiid to prevent cooling of the hriiiuetting material 
during mixing. Tint steam spiice li/ia a capacity of 284 litres, and at 
the llseder Hutto is filled with live steani at IT} atms. (above 187' C.), 
while at the Konigshutte the pressure is above b atms., or 164” C. 
'the steam is allowed to condense in the jacket, and the condensed 



water outflow regulated by means of a steam-trap. A manometer and 
a safety- vjilvi* are connected to the steatn apace, which i.s also covered 
with felt to prevent loss by ladiation. 

'riie mixing space has a capacity of 5600 litres. Each end })late 
carries two atufHng-lH>xea, through which are carried the shafts of the 
mixing wings. 'I'heir bearings are situated outside the mixing chamlxT ; 
thrust Ixarings are fixed to the driving side in order to take up the 
pressure of material on the wiiigs. lilach shaft carrier two mixing 
wings in the form of a single steel casting, and by this means a thorough 
agitation and kneading of the material is eHected. The shafts are 
driven at a speed of 4 i*evolutions per minute by means of a three- 
phase motor with belt transinksion to a countershaft fitted with 
gear-wheels. 
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Aft 4 roftiilt of tlio st<v\(iy frirtion U'twcon l)u' briquet nmtvrial 
and tin* walls of tin* inixinj^ <‘haiM)><*r. (lu* wear and toar is natnnillv 
very ;/real. 1 he sid<’ walls an* inasf afKTled, and in «ader It) hinder 
this wear they are eo\ered with an iron plate 1 ni. thick, whiel> has 
to be rcnewofl tat the llsnh«r lIntU', for example) aft»'r four or tive 
nionthft. 

Water Supply. — In some cases the l)ri(juettin^Mnateriaj has to 1 h‘ 
brou<,dit up to its propi r moisture ccmlent in the mixin;^ juachiue 

At the IKeder Iintt<‘’ stiam is blown into the mixine machim* at 
tlie commemement of operations In this way. in addition to the intro- 
duction of moisture, the material was warmed U[) in a verv convenient 
manner, but the re;;nlation of the moisture contejjt was ditlicull This 
led t<»the intnsiiietion «*f wattT from an .devat.d tank throu;;h two 
js*rforated pipes situated paiallcl t<» (he lon^ritudinal axis of the 
machine, an arran<^n*nn'nt which «listril)u(<*s water uniformly over the 
material, and has proved «pjite sucerssful. From (imc to time tin* 
attendant takes samples, uml determines (he coins*tm‘ss of the moisture 
cojitent by the te(‘| of tin* material, i'his should Is* sullicitmtly ]>laM(ic 
to permit of e^isy bailing np in (In* h/inds. 

Mi.xiiii' is (‘/irrie<i f)ut <'on(inuoiHly. and in order to attain a uniform 
pnxluet HO far as is possible, a sullicicnt <pninti(y of mab*ri/il is always 
ki'jjt in the h<*pper for one «‘har;(e 'I'his is drawr» oil’ into (In* mixim'’ 
'hamlsu*. wher* it can Imj tlmrou^hly worked up and mixed willi (In; 
leee.H.Hary <iuanlitv of water in I.'> to .^() minutes. In the iHittom is a 
lischar^e (ipi niu'.j clo.sed by means of a h( rone^ cast-iron cover. When 
ni\<*d the material is removed and eonV(‘yed to tin* char^nn^^ hop{MjrH 
>f the bri<pn*tt(* presses. 

Mixing machines of this type are apjdied t^) the bri(jUetting of orcH 
.nd .similar products at the Ihstsler Hutte, tin* Krinigshutte in Upper 
Jilesia, and other places, ami are re<|uired to mix 

(1) At the Ilseder Hutte: 2 w'aggons argillacooua ores, I waggon 
wtifthod sand, 1 waggon r<ill cinder, b^isic ftlag witste, and 
cxicasionally anthracite Hinallft. 

f2) At the Konigshuttc dried purple ore, wet purph* ore, (juick- 
lirne, and ground .sand, with c^ccasional tluc duat rich in iron 
and Swedifth ore c/incentraUis. 

In the preparation of lime sandstones, unslaked lime (<juicklime) 

5 mixe<l with sand in tlie mixing machine, when the liirie obtains the 


Acr<}TTling to a test ma<Ie by Fulda. 
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water iiocpHsiivy for its liydration frorij the .sand.* Siiiiultineou.sly, 
chemical action takes plats* under the influence of the lieat d(‘rived 
partly from the slaking ami [>artly from tin* heat of the jacket, and 
the material Ix'comes much more plastic and compn'.s.sibh*. The .sand, 
how(iver, always has too low a moisture content (by o per cent, at the 
outside) to com[>h‘tely slake* the liim*, and the necessary additional 
amount of water must be mlde<l by the workman in tin; above or some 
otluu* similar way. 

In order to obtain a uniform mixing ratio of linu* and .sand the 
whole (juantity of one ch/irge mu.st be added and removed from the 
mixer at one time. 



SKlTlOX V 


COMPRESSION AND SUBSEQUENT TREATMENT OF 
BRIQUETTES FOR SMELTING AND FUSION. 

A, PRESSING THE BRIQUETTING MATERIAL 

1 1 lias ali«'a<l\ 1»*'( n lai<l Mi (hat ajiajl fimn simjjh* 

Iminl the )»n<jUrt inattM-ial is sijhjirlnl lit low. ii)i (Injiii, 

or hi^h (Ui's^urt's, accoiijino (•» its i‘iim|titsi(ioi» pi itptt ( ics and (In* i*’ 
<|uirtMin‘iits of tin* ni'-tliod clin'-fii In sonn' ca'^i's it is iitrcssaiv I'* 
Hrnsli itll’ai a very ln;,di prrssiin- 

I. Compression with Low or Medium Pressures. 

r>y this iiii*th<Ml it i.s oiil\ pii'^sihlc to jtiitdiici- ioui;h hiicks adlirnii;,^ 
to;.ji*lhi‘r so s]i;^ditly that th<‘_\ can Im* l»roki-n in (I't* })an<j 'rhc\ only 
attain tlnnr full stifiicth liy hiirniiii^ a(, a \i-i \ inch (t-nipcial nrc 

With vci y moist ar;.,dllaci'(iiis on-s, thi- ll<*rtt'l lopc puss witli 
cuttin;4 appliaiit’cH. similar to that ih si-i ihid on p t.Kh d s, ^ of I. 
foi the proilnctiori of hr<>\vn coal, wet pri'.sHi-d hiiH-lvs, and htam hrieks, 
can i>e appliisl witli advantam* For h-ss plastic inatenals, h<iwever, 
drop-.sharnp jires-scs and otlnT hrick-inakin;^ pre.sses ar»' much more 
suitable ami more IriMpiently employed 

One of the most widely used iliop stamp pn-sses is tin* 

Dorsten Drop Press (Brick Press), fi^js. lit and 2t) 

The up[)i*r axle reatine^ in tliree Isearinos on the upri;.,ditH of the 
pre.ss IxHly carries three caiiiH which raise ami allow the ilr(»j» stamp, 
W'ci^hing about 400 kgs., to fall three times for eaeli n-volution 
The cams are not of eipial si/e, .s<j tliat the three lifts an- ditlerent. 
First, the loosi' material from the charging shaft is pn ssi d into the 
mould IhjIow by a light blow. Immtdiately Afb rwartls th*- charging 
slide returns, and the stamp fails ujKm tlie material twice from a height 

\«i 









aMuuu lov Iiiin. (Ilia enty-w com]>rt‘!«ion. Aru>r tlie tliini Mow an 
■■levator .situut<-.i in the lower imrt. of the pre.ss lifts the hriek out of 
the inouhi to the level ot the talile.aii<l th<‘ ino\eiiii'iit of the sliiii\ lilleil 
with fresh niaterinl, pushes the hriek forwitnl n-ady for removal, whieh 
is ertt'ctvd aftt*r tho first blow. 

To facilitate the removal nf tla- liiicks tlu- staiiips and m.ailds arc 
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heak*d by means of steam. 'Die iuouMh aiv linf<i with rerh•\vabl(^ skel 
platcsS perforated with fiTu* hole.s to faeilitatf lie* escape of air from the 
pressed material, ^ 

At dt) todit levoliitioiis of the shaft per minute the outjmt of a 
press amounts to al>out 2I(M) to 2300 hricks p.-r horn, while tlie [Ktvv- r 
eonsumption is ^rjven jts 3 4 li I hsudvanU^e is occasioi„>fl by the 
rapid wear of the mould walls, resulting in tlic of the brick not 

Ixiin^^ strongly pressed. 1’his gives rise U) cruml.ling in the Kuhse<|uent 
handling and use of the bricks. 



Ajfplicddtyn in Orr liri(jfU'tthi<j. — Drop preBseH of the Dorsten or 
Hiniilur lyjM'H, hik-Ii hh tlio (in>iHlul 21), are used, more especially in 
Swr(J(;n, for coni[)ressin^ moist magnetic concentraUs or purple ores 
pri(jr t<; Hu))stM|ii(mt Hiuterinij in (jrondal channel furnaces. 

For further itihuination euri.Milt the Hectioii on “ Cuiiiplete Ih'i((uettiii^ 
PliiiiU.” 'I'lie experienee* j^ained with drop presses and SuteliH’e presses at the 
Ilelsm^d)or^' ijiiipiette works is <*onimmiicate<l below m the deseription of the 
iattt'r ty[)e of press. 

II. Compression with Medium or High Pressures. 

The jr(!iieral object is (he conversion of the material into bri<[uette.s 
of HUllici(Mil stia‘n;;th for- .smell intr di other treatment. For tliis purpose 
a iiK'dium pressure rd' a few hundred atmospheres to a hi;;h pi'essure rd’ 
ab(»ut 70b atmo.s[)h(‘ies is i-rMprinsI, aeeoi-<lin^^ to the natures of the 
material and of the irond 

For a cel tain bi i(|uettin;t material an<l nrethod it is most im|)ortant 
to fix the most favourable eompr(‘.ssion pre.ssure, that is, to tix a relation 
b(.*tw«;en the pni.ssure applied in tin' mould and the deu^ree of eompn'.s- 
sion of the hriipiette ohtaiinsl. 

In this din'etion typical <‘\periments have been carried out hy^e 
lls(‘d^'r lliitte with tin; testing press deseiiherl on p 14 rf ai^ 
illustrated in fi;j; I, Tin* magnitude of the prt'ssure applied was read 
olV on a maitoiiu'ter ; the pri-.ssed blocks were cylindrical, so that their 
volinin'S could he compared simply by measurin;^^ their Indehts with a 
ealipei' sipian'. The clay content of the orr's served as biiidin^^ material. 

The results of the experiments an; flummarised in the compression 
curves shown in ti^. 22, from which it appears that the l)eHt pressure is 
dOO atmospheres, .since hi^h pressurt's only sli<i^htly increase the volume 
wei^lit.s of the bri<(iiettes. Consecpiently the briipiette pre.sses are 
built to work at this pressure. 

The \ariatioii in the position of the two curves with repml to volume is 
ooeasiwnod by tlie fact that tin' two mixtures contained ditl'erent amounts of 
moisture. ,\ well-moistened material posse-sses a low volume wei;.dn on account 
of its contoiil of Wider, hdls looser into tho moidd, and permits of a more 
powerful compression than ilry material, which lies densely in the mould 
after fdlin^^ 

'rhe whoh' of the briquette pre.sses considered in this connection 
are pres.sure operated, and ji^cnerally s|H‘aking. the remarks made with 
regard to coal-bri(|Uette presses t,Vol. F. p. 112 ct apply equally 
well here. 



In addition to t}u‘ bri^juidtin^r of pit voah tln‘y aro i^tHially applirti 
to (he prxKluetioii of rtr^riHaoeous shale hnVks. sla;^^ h!*x'ks. lime sand 
stones, and other artifi<'ia! Ntones. and. with (he exeeption of e^r^r ix))l 
presMH and the luai/ontal piv.sses di‘seriU*d 1h*1ow, (hey are all ver(ieal 
pres.s,-s. \>i(h sinj^le .>r double aetin- compn-s,sion. and\vi(h or witla.nt 
revoKin^r tables. d'o;;^irle- joint pievses are also useil. 

Homontal Press by Briick, Kretschel & Co. di^^s. 2d rhis 

hori/ontal pres.s, hullt hy Hrnck. Kretsehel (o of Osnahniek. 
was inti.xluei'd into (he In i<‘k inakni;; indust rv in 1 S 71 hy F. W. 



Lnrmann. 1. o. Osnahntek and now of H.-rliij, the inventor of building' 
bbK'k.s made from ;,rrannbi(e<| blast-fnrmnv sbi^^ and lime. Since then 
hundred.s of machines ba\e Ix'en delivered to fifty blast-furnace 
plants in and out of (lennany almost solely for the pr(xluctif>n of sla^; 
stones. 

All these prease.s |)ivHluce lar^re ipiantitieH of stone hlo<;ks for all 
kinds of buildin^r piir|M>.se.s. for front and back walls, foundations for 
heavy macbinery, chimneys, and so on. In 18!M) the con.strmdion of 
the pre.sH WJIS considerably stren^jtheiHsl and altered sojis U> Is* suitable 
for workin^r up the very ditf'orent coii.stitiien(>i (»f lime-windstoiies. 
Since IfKK) over fifty niachines have l>een con.strucb'd for liinc siiml* 
stone fa<!tories. A fexv years a^i) the strength was further increased 



to adapt tlni niacliine to ore })ri(jU<*ttio^, and tlie pres^^os are now built 
in t}ne(? ni'/rs, wei<rl,inK about .VXK), J(),()00, and 22,000 n^speetively 
I'or I be various pui’pose.s 

d’his [>r(*ss difbu's eonsidrr ably troni all others with re^^ard to the 
method oF opci-at ion, sineo the [uessnre is not applifal at riydit anodes 
to (he bn^ad laef-s (2.). 12 em. in tJerman hneks) i)ut at ri^ht angles 
to tile narrow iaees (2”) • bo ein ). Amono otlier adxantai^es for 
buildino pur[)os(‘s, this ensiires that tin* bricks are all of the same 
led^dit, thus j)rev(mt.in^r in ei^ularities in the hori/ontal layer of 
a wjvll. 

It will be best seen from t he plan t 2‘)) that tie* pK‘ss operates 
an inner and outer stam[) r/, and f/,, which mo\<‘ towards each other 



duriuLj prt'ssino, and e\eit a double sided pie.ssure on tlie material 
between tlu'in. 

Hrivi' is etleelt'd by ladt transmission pri'ss di i\ ino-shaft 

i*arri(‘s a fastoind loose pulh'y, by jueans of whi(‘h tie' pi ess ean be 
put in and out of action \'eiy rapnily. !>y imams of two pairs of spur- 
wheels tln‘ [aiwer is transmitted to a simj>le eraid;-shaft /e running 
at 20 24 re\olutions per\ minute ddie inner stamp f/j is screwed to a 
cross-bead s(‘t in motion by a eonneetin^-rod fiom tin' crank-shaft. 
TIk' outer stam[) is eoiisiih'rablv v;}iopter than the inner one, and 
is fixed to the liea<l < of (he snrronndine frame e 

Korwaid motion ol the outi'r stamp into the mould is obtaim'd 1>V' 
two pairs of ('cciMitries ke\ <'d to t be erank-sliaft on both sides of eacli 
half of the frame Each eeeentrie piece strikes a^^iinst a </ — a 

lialt -moon-shaped [)i«'ee <^f sti'cl, which is not ijiiito rigidly fixed to 





ftiiine in onltT to abf^ovh of tho slux'k of tho ))lo\v\ H\ Hit* 
pro«8uro of tho wccutric against t!u> llu' suri'oumUnif fiatn** in 
80 n»<)ve<J that it draws tho stain[» into tin* mould. Tho n*tiirn of this 
stamp is «tff»cted by tlio action of the cross* head on tlic framework. 
Towanls the end of its stroke the crosS'hea^l .strikes a;^ainst the dasJi- 
j>ot spring A ou two bonsea on the framework and removes the ontt-r 
stamp from the mould, while the loii;^ inner stam]> is still cnrrri»*d (»n 
its forwaiij stn>ke and pushes the tinished hri<}iie(te out. The <*eee»»trie 
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pieces are so fixed on the enink -shaft that they »;nly press on the* 
lut^s. and a^miii bring the outer stamp into the niouM when the irjner 
stamp htus reaclie<l its diwl })oiiit rea<ly to iK'gin its eompreasion stroke. 
During the interval the mould is op^ui for the ’introduction of fresli 
briquetting material. 

A shaft, running jMvrariei to the length of the machine is set in 
motion from the crank-.shaft by nnmns of a pair of ls‘vel -wheels 
This shaft operates the diflcharger by means of a double cam. The 
dificliarger forces tlie briqiiettif, in case it should arlhere tu the press 
atamp, on to a bancl ctmveyor lea^Ting from the press to the loafling 
"waggons. The band is driven from a pulley on a shaft running the 



of Mi(‘ iiuichiiK- III order to prevent the brifjuetting umteriu 
In'in^ puslunl out of the elmr^iii^ opening during cotupression th 
so-(*aIh‘d s(?eXoi- is pi{)\ide<l (h^H 24 and 25), It takes the form of s 
eyJindi'ical sector (jpened from the crank-shaft hy means of a rod anc 
crank. Hri(|uettin;jf material can then fall from the downcomer int( 
the mould. 'IVo heavy wei^^hts hear on eccentric pi(‘ces on the sectot 
shaft and (‘ansf* tin' sector to revolve until coiuiection between moulr 




and charging apparatus is broken and the material held tight while a 
briijuette is compressed. 

The press stamps are hollow. At the press he^d of the inner stamp 
(fig. 26) is fitted an easily removable steel plate, fixed to the other end 
of tlio press stamp by means of a long bolt. Since the short stamp 
is not heated up so much by friction iia the inner stamp, special steam 
lieating is pro\ ided to prevent adhesion of the bri(pietting material 
to parts which are otherwise cold tfi^J- -7). Steam (at 3*5 atmospheres) 
enters the stamp through a rubber conmetion at the side, and is led 
ivs close as j)ossible to the head hy means of fiue.s. The condensed 
water is removed by means of a second rubber connection. 




NOTvit thi? MHino purpoftc ixh the breakage plate when too high a preamii 
irt generat'd io the mould 

A uiHC in which tliroe of the holts broke just under the nut arose at 
certaiii ore-briquetting works during the treatment of too dry a materia 
I'lio following calculation shows the pressure ruling in the mould duric 
the fracture : — 


Section of bnjkcn bolts each of 3'3 cm. dinm. 
The tensile strength of mild steel is 
The strcpgth of the holts therefore 
These bolts therefore l)rcak at . . . 


* 8*5 8([. cms. 

4500 kgs. per sq. cm. 

-- 38,250 kgs. or 38 tonf 
114 tons. 


The pressure surface ( =7 briquette surface) of the front inserted plate throngl 
which the pn'ssuro is ex(‘rtcd against the nuts is 20 x 12=^240 sq. cm. TIk 
force of 1 14 tons acting on this snrface works out at 478 kgs. per sq. cm. 8inc( 
the pressure in the mould is practically the same in all directions, the pressun 
ruling at iIri time of tlic breakage must have been about 478 kgs. per sq. cm. 
while tlm press was built for a normal proasurc of 300 kgs. per sq. cm. 

A Btauip has an average life of four months, while the inserted 
plates have to Imj renewed every eight or fourteen day.s. They are 
similar to those used in stone briquetting. 

The following table gives information regarding weight, price, 
pressure, power eonsumptio?). and output of the various lime-sand- 
stone and ore-bricjuette presses: — 
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I'he pressure exerted by the lime-sandstone press has proved to 
be sutbeient for certain ore briquettes if removed from the mould by 
hand. The highly desirable automatic removal of the bricks, however, 
demands a higher pressure (300-400 kgs.) in the ore-briquette press, 
and this rendei*8 possible a diminution of the binding material used. 
Thus an economy in lalx)ur and material is obtained. In the ordinary 
shape of brick the total pressure amounts to about 100,000 kgs. 

The wear, which occurs almost exclusively in the moulds, varies 
very considerably with the various raw materials and the dependetit 
methods of working. By using the renewable plates to be obtcd|^ 



Ifrom ttio constructor^, the costs of rt^pliiecment aro not usually moiv 
tt^aii 30 pf. p«*r 1000 bricks. 

Tlie time <xjcupkHl in the mould i« aUmt one hour. The 

ore- briquette press has found application on the larjfc Scale at the 
Jtlseder HUtte and the KOniii^hUtte. 

Revolving Table Preu by Biiick» Kretschei A Co. in and 29). 
-—Like ilic previously deivcribed machine, this press was first con^ 
struettd by the Osnabrhek firm for the briquetting of lime stiud- 
siones, for which purposfi it was widely UH<‘d, In IIMKS it huis built 
for tl»c pnKluetion of oi*e briqu(»ttcs and similar matciialH under u 
double pr»?Hsure of 12.‘>.(K)0 kpi. It was provided with a spjcial 
discharging piston and a pneuiuaticdiydniulic siifoty uppliancr. 

The old lime eandHtone revolving table prenw (fi^. 2H) will first be 
described here. It w’orks with a h(»ri;umtal revolving table c<>»itainin;; 
eight moulds, into which eight .stamps can Iki driven. 

Chanjh^f . — The bihpietting mabTial is wiajMHl frxan th«' cylindrical 
charging [mn (vi.sible to the riglit) into the mould below by ineiin.s 
of two wings on a vertical shaft. The height the charge can Im* 
varnnl. /ind e^isily adapUsJ Umrefore to the hriipictting material in use. 
By repi‘rtt4'd setting round of the press table (be cliarged imaild comes 
under the prt^ plate of the upper abutment Injlted to tbe exceedingly 
massive cross-head, which is s«'un*d by strong tie-ltfii*M. 

Drive and i'mnpresnon. — From the driving, shaft at tln^ loft the 
powder is trausmitted to tl»e main craak shafi by two pairs of tCK^hed 
wheels. The crank of>erabis a bt*am below (not shown in the illustra- 
tion), which, during iU motion, jiresaes against a stamp situated Kdow 
the charged mould, raises tlie stamp into tlie mould froui below, and 
compresses the charge against the up{>cr fixed pressure plate. The pres- 
sure is therefore one sided. Unlike the long press, this press exerts 
pressure at right angles to tite broad faces (25 x 12 cm.) of the brick. 

Hemovnl of i/ir BUkIc, — After each compression the table i*otates 
through 45^ the stamps glide by means of rollers on a rising curve (us 
shown in fig. 28), and elevates the pressed blocks until they are pushed 
but of the moulds. The curve then falls again and the stamps glide 
back into the moulds, so that tlie lattOr can be refilled when it comes 
immediately under the feeding fian. The setting round of the table 
^ia eSecied by memjs of peculiar on the lower edge engaging 


a cam d|jivmi Troi» the nmin shaft by a pair of bevcd-wheela 
^^ijiia .drive $ei?V6a at, the same tinlfe for moving the wings in the 
ijfe>>?ging and 11^.. 28, to the right) in 




Ki,.. 2S.-nruck, K.etHc.h,.l & Co \ Ko-«!>,..k Table 



front of tho |mn. TIu* latter lu iisln H tli«‘ wast«‘ inatmal 

lyiiif^ O!) tiu) int^> a n-movnlil*' 1»<>\ at tliv 

The sUmij) is provniiMl with a s»*<-oiul ;ini<h‘ to piw«*nt its ^^'ttin;; 
out of truth and datua^^dno tht‘ c'onnas. 'riu* tnonld-! arc lim^l uith 
hardcn^nl steel plates, which can Im‘ turned four titih s after partial wear 
in onier to U* eoniph t/^ly U'^sl up. 

Weight, price, j>ower ix)nsuiuption. an»I output of the ainiple lime- 
sandstone pres.s can [)e seen from tlu' following tahh'. whieh also 
contains the (Ml resjHihdiu^ information re;^aidine (he new pnetnnatie 
hydraulic presses for on* l)ri»jm‘tl* H. e(e — 
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I'l't h^'iiT 
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villi' t^iMo 

. ’i'.'.ooo 'je.iii'a 400 

1 000 

10 -e 

i(*0" r*'<io 
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To sjx'cjal order tlie ohh r pres^ ran he supplied /is <i donhie press 
for an output of >»n< l\s per hour Two laieks instead of one are 

pro<]uced at e/ieh tnin of lie* eraiiK.aiel hy this means eoiisideral>h* 
ecoiioioies can Is* (*fre(‘t«‘d in iiiHlallation and riinnin^^ eosts, espeei/ijly 
for outputs 

Modem Pneumatic-Hydraulic Revolving Table Press 2‘.>)- 

— 'The adaptation of this press foi the 4*oiisideral))y hi;;her pressure? 
(se(? aliove table; rc<juired in the manufiW'tuie of ort* hi itpiet tea. 
deiiiandtid a eoen^MjM/fidin^^ inenaHe in strength of the const iiietion of 
the pr(?s.s, and the provision ot a hp«s*ial disrhai'ijin^ apparatus consist- 
ino of a .second [liston, Alnive all, special .safety apj)liam'»*M must be 
provides! which were not rn'ce^vs/irv in thi? (»lder r* volvin;^ tahle [U’e.sfl, 
since the variations in pressure and tin? o\ ('i lo/idin^^ brou;^ht alxuit hy 
variations in tilling the inouhlH were suthciently com[HnMutcd by the 
springing of thow* part* exerting the pressiin*. 

Mcasi-s Bruek, Krcts<;hel (Jonipany liave cornpleUdy sfilvcd the 
problem in a simple and original uianner by im ans of their patent 
pneumatic-hydraulic safety arrangeiu*-nt. 

The princi[>iil arrangement can readily U? t»e<?n in fig. ‘2i). The 
brick a to be compressed is contained in one of the twelve (instead of 
eight as formerl}^) moulds in the revolving tabl<? h, arid is compnased 
by means of the piston r moved by means tif the revolution of the crank 



>! Iiiid till- |•.•USIM;,' ()1 (,l»! (m-hiii e irvolviiig about tlie a\lc f. Th 

latf.'i- H not rigi.||\ attaohod to tho frani.* ,j of tl.f lao.ss, hut is con 

luct.'d u.U, 111.- ,, lunger pisi,,,. h moving in tlio Jvvciraulic cylinder 
contuiriing od under a pressure of alxuit Ido atmosphere, s, Tfu; 

presHure i.s produced and inaintained hy inean.s of coinpreHsed nitroaei 
cutained in the eylin.ler /, similar to an ordinary carbonic ack 
'•ylnuler.ol 40 Ipre.s eaj.aeity. It can be hung to a wall or columi 
-uiu- the p.ess at a height of about I metre above the hydraulic 
••y inder, s., Hull th<‘ nitrogen, «hich is lighter than the oil, is at th. 

top ol the eyhnd..,. Sutiicient oil is used to till the lower part of the 





linfM>rt4iiit fn*ia tin* of \ it w of 

an* mtimutoly 1 h>uikI up uitii ihiv .safety ftppliaiuv Ily il,,* iiuitHiur 
tioii of it niaiioiio-t« r nf into tfu- pjjH* Jim- a ilu* jnvs.suir ran 1^.* mn 
trolled ill .'.iroko ot tin* pivNS l>y sli^ditly o\ » r 'har^dn;^ lln* mould 
Ciioh time l»y ua^nus of lUv arraii;^^»‘iiu*nt prosidid for adju.stiiii: the 
cliar^m a n‘>ull a .sli^diL imomirnt of tin* jxu'mrr of tin* mam* 

meter is cHUs(*d durm;^^ (‘aeh strf*ke. Kiirlln-r. (Imic is nothin;; to 
prexent the manomt't.*r Iwino a i e;:i,st.*i iii;; om*. or Uim; j*to\ id.*.! with 
eh*eti“ie, <*ptiea!, oi* amu'-t a* M^nalhn;: ap}>l)anees. with tie* ol.j.-ct of 
re^nstorin- lie* pn-ssuiv of , aeh huek or hre,m*t(** nr --f irroidm;: 
o\ ersteppin;; (*t tie* ii<*ima! pl*•s^^||(. 1,\ !m-an*< ‘if sjirnals 

In this \\a\ the sanif pi*-.ssure and. wdiat is mor<'. the pi. ssui** for 
whieh the pn ss was r. all\ hiiilt. < -m 1 m* at(aiie*d e\t*i\ (jiie* 'The 
ncwv press, tle*rrfoH* c nnhim**- all t le* a4ivariia::**H of a hvdiaule press 
((‘outinmil nnifoim presMir.* under eontiol) and a lexer j.i.Ks (simple 
mechanism and \**iy hi^h output) 

lie* pr.*ssun at w hn*h tie* pi*ss works eau Im fiv.*d and i e^r,,|j,t 
within any pr.**kaei miie'<i limits up t*. the maximum pM sm,,.. j^-i 
imsHh!.* siieplv h\ alfeim- tie* pres.ii)** i>\ the hJtrom*n in the 
ey hmler 


r.i/r,. 




t >n 


2U 


J75 it iJ2r) 


Fe. 


J50() - ~ 

30 -- Skrtcj. f.,r iIm- 


I I -a 
coi - 


I I tl.r 


o)j)'’ in tlii! j<e 


ril< ni il mn 
itmxiniun* peHMirt' 


ut tfr )f tntn.nn ff'-fiHs.ihl, f‘n<nu)> (,(' ffn Tie* |iiiiiJ 'er 

// base .hamet"! of .too ujin,».ju.»l t. a Mstjouul .ina of 70li !» 

this area I la iv is *m • » t.-*l the mtioo.-n i.ievsijre 

' ' ►- I 

of l,'5a atmoMjiiiei es ( k,^s, jm) s,j j*!!! e<jiial 
to a total [aeshiii*'* .*f 1 .’ia *0^; ti 'loJ.'U fi 
ktrs .\n 04 I pr.'ssmr ..f j atniospk.-M-. il)**r(' 
foie, extalb .a pichsun* of 7t)u .* an the 

j)] a r A( < ai (ini;; to the ;M'i'oiiip;m ymo 
skelji (lie. ‘|0) ihe eth*<tl\« nHa» 1- ii and 
1 1~1 1 1 (*f the lever «' aiienait t^i .*t7o aiul 
mm. r(‘stH*eli\t*ly. 'ria- short, arm I--11 
reHiM>nds to the distance <»f the axis of the phm^oT /< fri>ui ilial of the Htampf, 
The whole lever ih alternately lifted uji and flown hv tiie f’raiik d eii;ra;/iij^f at 
the |H>int III. On the up .strok** the stamp m prx^hHfsi into the moalfl .tUive* the 
pint II Tie* jKant III can K* taken aa ti\e<l ; thordorc, at lie* time of the 
maximum eoinpi-iision <*r the liigheat fKauteai <»f the cnink. At this pered the 
preaa sUmp exoru a maximum |)n*si'ure of IM 1 ki'H. pr atmr^rtpherc of oil pn-n 
«ure in the rnoukl m eonse4|uonce of the elevation of the lover, Sne*<* the pro- 
ducts of the lever arms and forces are espial, thib figure Im ohniiiesl ;es f<*)lowH • 

150 cm, - 706‘9- 1 12'5 cm. xo*. 

150x700*9 ^ 



( 'ons('(jii('titly, at ;ui oil prr^^urr of I.'{.) atlnosJ)ht‘^‘^ tlH‘ total inaxitiiuin pet*- 
miNsililo 111 tlio ariioimts to 

l.')0 / Dl 1 k;,^s., 


or, 111 roiHid iiiiriilH'rs, rj.'>,() 0 () lv;,fs., wliioli is tlic fi}iurf j^nvoii al)o\(* This is 
cxcrLod on the lowor mii faci' r^j (he britpiet to, ainonntin^ to ’2'I x l.' 5 - L^^(j srp 

('111, NO that the piessujo ]M*r ,s(j. (in ‘ ^ ~ Id? (or, iiioie (‘\actlv, 

I 1 ) per st|. ell) , w Inch (‘(ihmIh Id? or I I I atioosplu-n's 


Sii iliihil if If of fht‘ /bv'.s.s Aeeonlincf to Hriiek, KletselieKV (n,t}ie 
piK'iMiuiLie-liydiaulie revolving (iibh* pn'ss is suitable for tbt' pn-p.ira 
lion of liiiit' saii(istones. shi;^ bloeks. eiaiK'nl stones, ()r\- jri-essed eia\’ 
bricks, for I he afti'r (‘ompression of elay bricks (cbnkerM), reiVa(*lorv 
fin' and Dinas bricks, Trottoir bricks from clay and cement , etc , but 
is particularly suitable for tlie compiession of on' bri(|Uettcs. 

bb'Ci'iitly, (wo pressi's ba\(' bcmi supplii'd to the new thu’iiian 
f)ri<jUett(' works at Salanoiai, in the north of Noi'way, for the biiipii't- 
tiujLC ^>1 Wet magnet. i<* oia' conci'ul rati's hkaeh pn'ss produces lOOO 
bricks (lb lo * S L’2 s() cubic cm in si/e) p(‘r lioiii- The specific 
srra\ity of the bri(|Uett«'s is do, so that each brupiettc wei^dis S k<'s , 
t'(|Ual to a total production of -S tons per hour, oi IbO tons per dav 
of twi'iity workinp^ hours 

The Sutcliffe Emperor Press (ties di-d!))’ (for pivliminarv 
and linal two-sided <’ompression ) Tin’s pj'cs.s is built bv Mi'ssr.s 
SutclitVe, Speakman cV (lo of I^ei^di. Laneasbin', ami is widely and 
successfully usc'd for the production of liim'-sandstom's, sla^ (‘emeiit 
liloeks, C('ment blocks, as w<'ll as foi- coal and ore brit|iietliiiyr Its 
eonstnietion is similar to that of a lo(,;^'le le\ (U- pi*ess with a hori- 
zontally revoUino monhl table ami partlx resmnbles the Ti;^der and 
partlx till' Ma/a'line' [)ress<‘s dcseiibi'din Vo! 1 p. Ibt) and j) lit) re 
spectix’ely. I'do. dl pdx’es a \ ii'W^ of tlu' comph'to press, xviiih' lijrs d2 
to d4 show constiuetional (h'tails in section and plan. Fi^^ do shows 
tlu' mould table with linin^^ plate, and li<4. dt) tiu' older com[)ression 
ap])liance. 

The pn'Ss is driven by a ix'lt pulley (ti^s. dl, d2, d4) on the countor- 
abaft/p wbioii stds the main craiik-shaft y in motion. This s(‘ts the 
wlioli' of ilu‘ reinaininp^ movable parts in motion. Both shafts have 

* (b Vr.inVi', *■ ubor emige neiierc' sch^\(•^lls(■ht5 Anlagou und 

verfahreu fur Auf))civihmg und UnkrtLu ruug von Ki^0IK*^7.l•n und Kusahhr.mdrn,” 
lUiu'kauf^ East'll, lt)08. No. 41. 



their 1 ni th«' fi.ini** «•! l)ie pHss UhK I he iniiiiM 

tuMe >! IS .irr.jnL:^! at th«' ..j tin 1 hw 1\ aiei ft\(<l iIh 



vertical hhaft !>. This is <‘arrie<I 1^ tie* l><>hs > (/ii (Im* hax and alK>\(' 
the tjlblc [)asses t}ii(aj;;li the ;^uide <1 lixed to the fratin* * 

The revolving table cojitains ei^ht inouhls ol' s/juare shajesj plan for 
ore briquettes and of recUin^ular a^'ctinn for bine Hutcislone or cejnent 




bricks. Th«; moulds arc nindo by the tinn’s patented inetlKub aii^ : 
arc lined with h:ir(lcnc<l steel plates. 'I’lie are not i)olted to 

each other, but an; kept in po.sition .simply by^tlie in.sertion of a j>eg. 
They can be easily p moved and turned, so that they can be used twice 
over (fi^^s. d't' and )!“>). The niould.s and lining plates are made so 
accurately that each ]>late fils any of the moulds witiiout trouble. 

t'barein^^ th(‘ moulds is eltecte<l from tlic cylindrical feeding pan la 
(tig .‘U) by tli<‘ [)ropclh‘r-Hinip(sl curved arm of a stirn*r. 

Tins chiii'j^iii^jr Hnanjrcnn'iit has not proved itself s[)cciiill) smtahle for 
pinplc ores, vvMli (liciesiill licit it li.as i ccciil ly l»ccji .supplanted at ircd.sin^djorg 
hy another ajjjilianee winch li:ts ]iioV(sl itsi'if to lx- iniHdi I'ctter. 



Fi(. 3'v. - 8i(K* \ ww 

of the wSutflilk' l‘ress 



'Phe lua.ss charged falls on to the nmewabie liead plate of a stamp 
projecting into tlie mould. The .stamp rests oji a short movable track, 
which can be. lifted ir lowered by meauH of a lever operated by the 
hand-wheel seen to tlie left of fig. 31. lii tliis way the tilling of tlie 
mould and the pre.ssure on the briijuetting mateiial placed in it can 
be regulated while the machine is working. The setting round of tlie 
mould table (tigs. 32 and 34) is effected by mean.s of the ratchet- ' 
wheel keyed on to the shaft h above the guide d and the spring- 
controlled pawl engaging witli the teeth of the ratchet. When the 
crank of the main shaft moves backwards (to the right in fig. 34) 
the ratcliet-wheel is pulled round, and on the return movement of 
tiie crank tlie pawl slide.s over the next tooth of the ratchet, and so on. 
By means of the setting roiuni, the charged moulds with their stampe ■ 
come under the comjiresaion appliance one after the other. , 

In the proiiuction of liine-sandstone-s. etc., the compression of 



HiaHs coiiHiKt^ oF a pn-liinifiarx au<l pr<•s^lnl(. )»iii m thi 

[mnition of on* l)n<jU<-tt»'s t}»<*ri’ is oitly ono «t}M iat!ou. so tlmt llu' 
appliaiicvs for tin* pn-liminai N pn^ssini: aiv ouiitti d Thr appham .-s, 
howewr, an> ni :VA afal dO. aral may U< tlrvulxal 

follows : — 

Both conipn'ssloiis are tarri»'d out Ity ujcans of (ho push hai / on 
tlie main shaft an<i th<‘ jovi-r*' /, an<i /, wjth (h<‘ assislama' 

of t)m uppor anil lovvm cioss IhmmIs A ami Aj ami tlic (uo \i*rti<’al (!«• 
IxaiN or columiH >, om- <*f whi'-h m sntialial in (h. holiou shaft 'I'ln* 
fraim- fonmal in (his manma' i«‘s(s thron;^'^h (h<* intcnmiliarv of thi- 
st ron;^ spiral sprinifM <»n thr (••ihunn f fr<'in (In* hasr iiajon iljr h- a<l 

n 

' ... 1 



Hii ‘U I'l.iii -f tii.‘ s,,,- l'r,.,v i (.. .Mf. .sm iKii, riaji <4 1 !j. Nloi.la Ui.!i^ 


oi th(‘ shaft A d hi- iij»pi*r cioss hi'ail m ^unlod hy moans tif t In- doiifili^ 
link A^ 

l)nnn<^ (ho forManl rmiCon -.f tho push har / (In* to;^<ol(- li Nns homl 
ami till* <’ros,s-hia<ls ami rohimns sink hut on thi* n-dun .stroko tlm 
system of levors in ovd*mio(l, anil tin- noss hoads an* liKod. 

At this moment lx>th rompn-ssions tako [ilaco. To tlx* (rian^ular- 
shap^xl tri^^h; lever pro\ ided for tlx* pceliminary pressin^^ is atUehed 
the wedx^j-shaped preliminary jnensin;/ stamp A d'his in pushed into 
the niiLss from above, and presneH it to tlx* side^ and corners of the 
mould, wliile the lower RUm[> /, resting on the j^lidinj^^ tract, exerU 
pressure from fu'low. In the pio<luetion of iiim- sundsloms and other 
artitieial buihlinij^ hrleks this o|H’ration ia ol sj>e(*ial im[»ortanee in 
prtxlucin^^ blocks of aa uniform a density as fs^ssilile lait for ore 
briquett-i^s. etc., it is unnecxissHry. 

SirnnltAneously, the finished pressing is eomp](‘ted in the mould 



!!iiiii(‘<liatrly Im-Iow tin* cr s\.st(*iii Tli^' staiiiji /»•,, 

cm i-y iii(j; llic |ifclitiiiiiury cojnjjK'ssc-d iimsm, is littcd l)y the i-isiuy cross- 
head A, jiikI j)i esses Uie mutcfial a;^oiinst the pressure plate of the 
comp) essi( )ti llielllher / 

Wdien tlie l(>i(L;h‘'h;vcr syslcru is bent a^aiii by the foiward Mi(»tion 
of (lie bai /| the hack jotatitip^ pill of the to;^^le lower levau' /., I’isi's and 
lilts the stamp / out o( the mould, niid tin.* mould table, which is also 
buideiieii with a linishe(l po'ssed briipictte can Ix' sat round by the 
(lislaiicc between (wit moulds The prejiminarv J»ressed mass then 
comes into the plane of the toyerp. -lever .system, and (*an lie tiiiished 
pi'esst'd 111 an exactly similai manner. , 

hill me compression the jiress appliances me stisadily htsiteil liy 
imxans of steam led (hrouj/h pipiny^ a)>o\'e the 
mould tabh' (liy dl) The piessiiie excited on 
each biick ri.ses up to I bO, (»()() kys 

lmm(‘diate!\ after settine round, the tinislied 
pressed biick is taken up b\ (he elesalioii of th(‘ 
dis(‘haryine stamp // (liy d, 2 ) o[)eraled iy (he 
bell Clank lever //, The latter can turn about 
the axle // .. cairied below till' frame ba'-e, and 
is mo\ e<i up ami down alteinately as a ix-siilt of 
the continuous mo\ement of the tollei a j at the 
top of tin' upper arm of tin' le\er in the cam 
bolted totin' outsirh' of tin' larye spur driviny- 
wheel 'The cam, which can be seen in tiy. .dl, i.s 
also kevt'd to the mam shaft, and then'foi'c revarhes with it. The 
di.schai'c'i' stamp lifts (he plunder in the mould eom'erne<l and elexates 
tlu' ju'ess(‘d hiiek to the lexel of tin' mould table, whence it is removed 
h\' hand W’ln'ii dt'sncd, the pre.ss can lu* piovided with an appliance 
for automat leally remoxiny (he hrieks on to a band eonveyoi'. 

Iv'cnif I in — An improxement introdueed a short time 

ayo consists in suhjeetiny the bricks to eipial prcssuiT.s from alxrve 
and below simultaneously. At the same time a safety arraiiyemeut 
is provided to en.siire that the jiiston subjex'tinn the material to the 
preliinlnarv pressure and the stanips aetiny simultaneously in the 
fmal pn'ssmy ('iiti'r and leaxe tin' imnilds witli such {rrccision tliat no 
dmiiny^' t(' the pi't'ss is possible 

In tin' po'^ition ih'pietcd in liy. oT, the upper stamp o is just inside 
the mould m (In' lexolxiny table and is supported b\ (he lower .stamp 
s and the compressed britpiette. Now in order that tlie table can be 





Kni 111).-- So ill'll ihii'ii^li 

lIlc oMi'l ,'i])|»ll;iiio>s. 



ntund uithoMt i<»n llir 

Uir iii(*ul<l i.Mjmil y, riu- i'' I It*- \v* 

iti a fiani*' \ n 1 iu*}j ar*- lut j < nlnr. i 
and h (»f l)i.‘ jM\Mt : Wdam tli<- 
(■(.nufctin;^^ khI r to tlie l»‘ir tla- 
slionld *'t> 7 and i> i^'lidn to*-! ih*- 
ImIIims / runi / and a^ a ii'suit mT 
tin* n/iLTular imut uiih tin U}'|m i' 
{)lun;:*-t , tin* Kilt- t K Id't.-d «*oim 

Jilnf.-!\ (Mil (.r the lIMMlld ‘I'Im- 
1 1 'ann* n !V Kt I'l V, , j li.il It ( Mil 
in\ I>1\ n |-ins ./ and » <»ii tin' 

1 1 aim ( it t lin iiia-'liinn at (Mm md 
\^ Kiln t !m ( it in 1 • mi i> ( ai t n -1 ii\ 
t Im Kelts // ami w jin it t an Ik- 
ad jii-t I -i at \ 1 1 n U'- in i^Kt ^ K\ t (,, 
oljii-tiit / ti\.d ti. tin tianm -it 

r I). {M • ss 

\\ i 'I n tin ' ' Mil I ii ( - Hi. Ml m < < -ni 
d t in Ilia! *1 lai is Ijmi h!i> -I 


Uj-]a‘i stain]' inilst 1 m lifted out of 
1 l'\ iiifHim ol 1 1 1) il l s I and (, ( <ai I n d 
d into lim j-alli of llm s}nnild< is ./ 
rotation ol tlm rrank. v ninsesdn* 



I 


V 




I 






up a;^n‘UnHf t Im up] < i si amp < K\ 
tlm K '\N < I stamp ' lint i! If pio).-( (*> 
aKo\ . tii(‘ ),.\ (>1 of tin* t.'d.in hima 
tlm uppnr siaiiiji can onl\ liav * .i 
sliolt stPikt* (n'CaUsn (if tlm tooolr 
dri\n To J'U'V • tiL llm oNcihaii- 
iiiatni lal K- mo pi* nvrd to I In 
hid( Kv til n n-( Ur niim uppni uamp 
an auxiliaiy mould // is aiianyn^l 
aiound tlm ujipni' stamp, and is 
kept in .si(.ady rontai't with i)je 
UKle Kv ineaiKs of suitaKle .Mpriijm- 
ur .similar devices S^hui aft* r the 

tnbie is set round until the next mould slamls iiniimdiat+^ly }>• low tin* 
uppiT p!un;^n*r. 

In itnl.-i' to .■iisuK; tliiM In-in;. iloii<> apcurati iy ovpty time, a iiiiihIi.m- 
of I 10 I..H a,e ina,!.. r-los.- to tl,.. of (li,. tal.l,-; fnrlh.T a siain^. 

a.-tiiat.<l jiiii I IS atta.li.-i m, as i._, !«• (•ni..'il,|.- of .sli.lin;; (.. tlio sliK 
which ojicial. s the jiliino.-r ./, aii.l is itself iiiovcl l,y the pivot ./ of 
eie lever ii. On further roUtmi. of the Uble tlie pin /, which haj, a 


I'.H !| tiii'l .US I/iJii'll !i(l!t)!il S.'tliMii tjinj 

ri,i't ..I n.< Mixi-rij I ..i(i|ir-c>;<.i) nn i .S/il-My 
Ajij.i arm 

'devwitioii of the upper stain j) tlie 
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The Duplex Emperor Press ullustrair*!) is luiih on tin- '<ani.' 

principle as the simple Sutelitle pioss e\eopi ih.a it is laii^t i ami 
stronger, and [iroducvs two lincka at once. 

riie Weight, output, and pow er eonsuiiijilion o) tlie two j.i\ss,-N aic 
sliow'u in t)ie following' table 


Kiin*tMi<r I'r. 


Sniiplv |.rrss 

1 


Wn^ht , I 

th.- 


M.. 

; ( : fii’ii’- II. 
N. Mm'.Kh 



r 



n !■ 

f. - 


1 ■ 


My ; 


! 


Comparison of the Sutcliffe Presses with the older Drop Presses 

— In tile [lUrplr ore bn<jUetle W <>l .»l 1 lrl‘'ltl;4bni^K Swrden t" li.' dr 

seniR'd Ixdow’. three Sutehll’e prrsse'* }ia\i- l«en in uae sine,- l!mii OT 
in place of the older drop pr<“>srs wlneli w.-re pre\iou'd\ nnphocd 

The ri'port of the works inana;^<‘inent on tlo Irstin^f -d the Siih Idle 
ph s^e^. more par t I'Mi la I iv in eompai i^mh w ith (he eaiiier drop pies., . p 
vel y fa\ ourahle 'The SnteldVe piessrs Ie,jUire on}\ few lip/lljs with 
the exception <if t h(->'' par N iiM oip t.iid, < • inia<‘( w it h t he <'i es 'I hc e, 
howc\cr. can lx* renewed V'-ry easily moie espe(ia)jy the Imin;,' and 
|)re<ss plates The dn»p pia sv<es howexer le.jint^ ipiile eoiisideiahle 
repairs e\en for the i <>niainin;^^ parts, while the w'ear (T the parts in 
contact with the r re is one and a lialf tnm's to twice aseieal as in 
the Sut<‘liH’e jir« vses, 

Th»‘ latter ueld hri*(Uettes whose thickness and hardness ran he 
controlled dnrin;^ tlie ojaTation they ate a!w'a\.s uniformly denst , and 
liave sliarp I'd^vs . tlic bricks from the djop pr<‘ss( s liowever show 
more (jr h‘s,s irregular edge^ and are <4t< n [lermeated by fault-s wliich 
increase the waxtao'> 

The follow’ing table sluwvs the relations of the two s\st<-ms towards 
one another ax regards output, power (onsumption, and atteridanee 


Oat jiui 


U M ur 



,\t ifintr. 

I'tT lloill. 

o.,risi, ij, 

* 'll vl / 






' Ilf Ilf Hj U' t 

W. l^dU . ( . 

1 %j 1, V.f '.f 

' Tot.iI 

CO' 

li s irtir D). 

Uri'ju. 

I- IWi-j'nn.s 




W ,i;,^P'i,[|K 




11 1' 



4 

1410 

1)7 'iO 

4 r, 

1 

4 


«oo 

: liioo ' 

:i 4 

1 

1 


!) 
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W'iili <‘i lout‘t j)o\v«*r coiisMiiiptioM of jil^oiit 1 H.P., the output of a 
<ltop pri‘ss IS only ho h pfi r>f tin' total output of the Sutclilh* 

The Oiircinncn of pi icn ill ( In; two prn^ses is very consi(]('rahle, 
for whil(> a (Imp pn*ss cost-s h tOO M. without freighta^H', the eost ot a 
pSutclitfe pM'SH is appro\iniately three tunes this fi^oire. 

Sutehtle taiiperor lhessesha\e recently heen brought into use for 
hriijuett in[^^ II on ores at tin' Koln-Musener l>er;^^wa‘r'ks AIvt.- \ ert'in at 
Kn'uzthal ( pSie^n-rland), and also in Spain at the Atjuifi' Mines and Rail- 
wa}' (n)iiipany Ltd., (Iranada, and the (nunpania Minera de Sii'rra 
.Mc'iiara. 

The Couffinhal Press, for douhle-sided eompre.ssion, with revolvin^^r 
l.ahN', huili- hy the Masehiiieiifahrik Sehiiehterinann A Kreiner, 
I tortinund, and 

The Tigler Toggle Joint Press for douhh'-sided eom[)ression. with 
lixed mould tahle, huilt hy tin' Maseh.-Akt d l(‘s Tinder of Duishurg- 
.M('id('ri('h, have already Ix't'n d('alt wnth undei the hin|Uetling of pit 
coals' Tln'y are also suitahle for ore and IliK'-ilust l)rn|Uetting, and 
have alri'ail)' heen used foi this j)UrpoS(‘ in spei'ially strong di'signs for 
Honn' yt'ais, the ('oullinhal pp'ss at the Kertseher iMsenwerkeii 
(pi’i'ssuies up to 700 alniosphei <'s) and otln'r plae('s,and the Tiller pres.s 
at the hlast-fui nact' woiks of th*' ( lewei k.sehaft Deiitsehei Kaisi'r, 
Hrm;khaus('n a. Rhiin', for the juoduetion of eeli pitch hrnnu'ttes under 
pressuri's of tOO to hOO at niosphen'S. 

The Schiiring Patent Toggle Lever Press." huilt hy tin' /eit/er 
Kisengiessi'ri'i und Ma.s('h.-i\ kt (h's ot Zeitz, also appears to he ('tjually 
.suitable for ort' bmpn't t ing, as also does the new' simplified 

Toggle Lever Press of Louis Schwarz & Company of Itortmund. 
W'hieh i.s to he used in the coal hri<|Uetting faetoiy of the “ Lreie \\)gel 
und llinerhotl’t ' mine, in the course of construction at- Horde. 

The Dry Press of the W. DUnkelberg Maschinenfabrik of Stein- 

hausen, iV^st Lommern ( Ruhr), eompresst's from aho\c and below' in a 
fixed mould table The pie.ssure is. however, irregular, and is arranged 
so that its maximum value [lersist.s for do per cent of a revolution, 
ddie presses are constructed in three ditl'ereiit sizt's. with 2, 4. and 0 
moulds, and of 14,500, 28,000, and dd.OOO kgs. total weight, principally 
for the brii|uetting of clayey shale, sand, slag .sand, tireclay. and similar 
materials, and al.s«) for the brii|uetting of coals and ores For thi.s 
purpose the larger models are mainly used. Their outputs amount to 

* \’ol. I. j) 12-2 ft figs IS .-nut j». l.’jvS ft , fi.g'' ”1 "C. 

- Vol 1. ji lfi:i ft .'(I/., fig'i. 77 and 7H 



TRK\TMF.NT oK V'OM SMrr;n\<; ^\T> rt’MOV 

8 t<i KHMMI k^s Jill iMi.'il It' s I" I lii'Ui witli .1 j*"\\' I ' "n‘sinii|rt h .11 

^ of :> to sill* 

.\ ^i\ mould jHrss Is m o|it‘i ilioii for oi,- l)i u ju»'l U"' at llif liii-jii. ttc 
wuiksol ihr Kruji{> l''i irdi Ii‘h Alfii'dliUtlo at IHi. itiliaimi’ii 

'I'll.' ii.'w Humboldt-Surmann Press * Imili l.\ ilu> M a ''('ll 1 n. II 
linuan''tait 1 1 umlioliit , Kalk ii.-ar ( ’olti;^Mi.' is -.niiilai (<» tli. al‘.i\< loj:;!.' 
h‘\.'r jir. ss,«s with to its m. iliod ol ojNiation \lihoiodi 

j>Minaiil\ lilt. 'iid. .1 for I’oa! hi i.jii.tt it (MM Im' aj.j.ii. .| lo..i,. , o 
\N itliout ditliciilty 

The Hydraulic Press by Brink & HUbncr -if Maiiuh. nn l'^ ns. .1 

at (ho K<.iii; 4 .shiitt.‘ foi thf ).i !■ jW.'t ( iny nt th.' I I'll!. 'lit ."j.j.. 1 ohiam.ij 
HI th.‘ (■ojiji.i . \i tart ion j.lant )i\ ja . (‘ij.it it mn <>1 ( lir li. jiioi ,s . \ 1 1 a. I . . I 
from Imiiil [I\ii(rs 'I'hr \rr\ iiitijir ot tho .as.* <|. m imls lh.‘ ti.al 

im'Dt of ii'lati\il\ small .jiiaiit it los ol rcmi nt j.ow.j. i whirh an- 
acHimulat.'d .iiii in^^mi {mtio.I <■(' i.st ol (hr J'K-s -o (ha! th. \ . m h. 
suhsisjiirDt !\ w..ik..l ii|i 111 a short turn '1 h. (oj-j.. i I'M. jii. It'S ai< 
in th' toim of small hnrks ami air s.>hl aa snrli 


III. Compression with a very hi^di End Pressure 

Such ( om jij , s'-ioii m . li. ( ‘ • <1 'I 'h in;j^ t h.‘ oji. rat r -n ol t h.' lo ma 
'-.rtliod of hri. jil< 1 1 IIIO ( SM* |) at. . / w .y ) 'I'hr H..na_\ ll\']iau!i.' I’k", 
(lij^^s lO-fT), hinlt hv tho M.isi'him'nf.ihnk l-'nt ' Mnlhr n[ I'.ssl i nocn, 
is iiM'd for t h)s jmrj). .s.- 

'riir im I'hariisin ol th- lh.na\ imtho<lol r.miiitossion d. j.. nds nj.oii 
the kiioNsl.'do.' that (hr inri. m in j.r. -^ntr at an\ im.mrni of tin 
Oja ration m 1 rial- ‘1 to » i'lP nmoiini ..f nil in tin- mat.-nal at (ha! Iiim 
and th.at this m luni drj.. nds iijr-ii th'- sj,. mIk- ;^Ha\ity j.oMrity and 
drj^Tr.' . f Ol ainilat loim d thrmat'iial Insi.nd o) rontiniial romj.M s 
sion th.' [iirs^uif m rlh.rtid in a s.^i. of st.'jts 

'i'll..' ot. it. t d.' mmih' r .f 't< jo m ilr ij.jilir.it n.n oi (h. |.t(-o,f., tlr 

nmi.' .lot' th"' [ii'"'i.r.' rijr\. ij)|iio.i( ti tin "I. ,d \i t!.. ^.jin.- fun., th* 
roiii'o.d "f ii' jn nmotr'l )i\ (In 'hoi k'- o. ( niiiiij^' at i a* It '•./‘Id. n m. rr i <• of 
pre^suio 

In !)<; M) thr curvr.s .show tin* inaiiiiet in vvliirli this a|i{/r(>nrh to 
thr idral i.s att' inptrd or uttainrd. Tin* liori/ontal co ordinatrs oi\c 

' Sf. (hr 'J.*'. m 1 J>ailiJ>lilt:l l‘-.“’.rd h) till* IIilMlh.ldl <'olitjoli\. 

* Tli.'rr 'if.- ii.i jiuhlidit'd a'OMini' ui liir . oii-tru' tioii of tin - j»rcK- 

^ The 'll ^' rijtt loll and illuanitn^n*' are pari ly ‘•iipjilioi li\ ihe noentoi j/ailly 
^plby Ibe “ AllgeiiieU).‘ii hrikeUierurigsge?ie))'chaft m. h. H. Ik rlin 
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tfjo tiiiH! ill .s(h‘oii(Jh, juk] the vertical co-ordinates the pressure in atmO-i 
s[)l)(U'cs. An i(l(‘al ])ressure curve is illustrated hy i. The operation 
of prcHsini^^ is to last 10 seconds, and the final pressure rises to 2000 
atmospheres. 

It will he seen that after 4 seconds (e(jual to one-fourth of the time 
of pressin^O a pressure of only about 120 kg.s. is applied ; after 8 
seconds, however, the pressure is about 800 kgs.; after 12 seconds, 
about HVT) kgs., after 14 s(‘Conds, about 1300 kgs.; aft(M‘ lb seconds, 
about IbTb kgs, and so on. 



loi;. 40 - Aitpioacli of succossue iii tlu' piessiu*' to the ideal ciino 


If, for the tol.-il pressure be divided into ei|^dit sti'ps eaeli of 2.00 

iiliuosplu'i'es, :\s shown in fig 10, it is evident that the perunls of the stages of 
pressuo' become shorter as the pressure increases; tlius stage 1. is maintained^ 
f(U' 0 seeoiids, 11. foi only .’1 seetmds. 111 only 2 si'eomis, and so on, while stage 
\ 111. only lasts for about a A second. ^ 

Wbih' the ideal curve / shows tbe pressures e\('rted on the efl’ective area 'll 
of tbe working stninp, and therefore the pressure exerted on the surface of /i 


tbe briiiuette, tbe curve indicates tbe ^iressurcs exerted on tbe plunger by 
tlie water uniler pressure. In this connection tbe ratio between ])ressure on^^ 
tbi' brupietti' stump and the hydraulic pinngt'r is taken u.s four, .so that all 
pressure of 500 utmospherCs on the plunger is eipiivaleut to a pressure of 2(X)0^^ 
atmospboros on tbe britiuettc surface. 

For practical purposes, however, tbe mmilH'r of steps is limited, and usuajM^ 
four are eonsidert'd sutlicient. 



The ct)ntn>l of the varionn stages of tlo' jirrsMirt* is Mii(al»l\ 
litUirifd hy lea\ing tlio stop vaho in tho <l*‘h\ci\ pijM- fimn (In- 

^'Com‘NjM)n<lin)' u<s‘iiiiiiila| 4 .r and allo\\in^ it to Im* rl<VM-il l.\ the ss 

of j)r(‘ 8 sur*‘ of tin* nr\t }n;^dii‘r stan*- in tin* OomptrssiMii Tin- ninh 
of action of tliis nictluMl ot cntmi can Kn ^atlnord I'livin H ’oid 
the following' d 4 's('i iption 

\'al\f‘ I is opriicd h\ tin* CMiinuI <'am '^o thil tin tiisj \\\ i\\r 

conipn-''‘'ion is stnit^'d and iH.ontainrd l.ii a tim. <1. !< t uinn d loan 
the Ciiivt* J, uliiln tin* i»st uf fhr \.i!\(s ai. k* p( dos, d iind- i tlu 
oxistini^ pis's^nit' At tin* md of tins pciuHl \al\r II is .>p. ini! li\' 
a cam, and the lii^^ln-r j»i**s^ui- it<o\ pi.oailin^ m lli< di‘ii\ij\ piix 
clours \al\e I In tin- ''amc\\a\ Cfiitrol is ttliclidi'l ( !ii' i Ini d and 
fourth sta;,,n*s ot tin* "p. iati-'ii 



hi. 11 I'.t.i I'l,, ,C . , !.■!'!. ; ’ I . I M S] i. 1 -I I If 

Tin* iii*'tallMl mil m h) nh* np "I lorn luaiii paiN 
I \ \»'tln.it )ani(p pool I. d wiih Imhi 1m\\ pi i aio i \ liiid* , * 
i'oiiikiin d u It h a I'os pi . v>ni <■ a<'cmioiiat < a r t!.- IJ hit id- ) 

'1 \ pit sM lie I I a'n-l* >1 iiit’i :^-iniail\ tttii'iain^ «fi l\\<t in nil -pin O' 

cai'li < t -iim-ctnd oith a wal**! t lot 1 1 Inil - a 
d Till' ii\ di-inlic p’ » ss Its. i) 

f 'I'ln* di'i\ ino in'>lt>r v ifh 1 1 aiisinnsnai lolhf \ ,u n -ns ma in paiis, 
and cniisist in;.;-, in the plant dhj^t i a t * if a .V) II P eh ct in* in' -i < a 

dll'* pump dell \ t I s wal'] at *)•> at nn.‘'j»h'i <s pi . ssno- inOi ih'-low 
prcs^ni'n acr’ii m 11 lat or wln-m’** it m d«li\i'Md to fh** t\\<; multiplnrs 

One multiplier dt'li\nis watm at ‘J-Vt at m<»sj)lM‘i • s to the disrha i 

evlinder. the otln-r ’Aater at r»() at !in»sph' res ft> tlm piess c\ linder, 
tlirouj^h the intermciliars of tin* eorn-spondiiw water distuhiitoi 
The po'ss IS made in tw<> forms, «T whieh the smalli*r orn* (li;(s. f2 - 
•T4) only ])ermits one ojM*ration dniinn the turning of tin* rt volvin/,^ 
tahle while the larger one dd and O) permits ot Iwo ojieratioris 

in the >siimo time 

ddn* small' i desi^oi will U* ennsiilenMl first 

rin.* reN’uhin^ tahle it tiirns (ni hall-l><-a! in^s , it has ofd\ thiei* 
mould u}>enin^, of wliich h is lx;in|( char^fsl and subjected to pre- 
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limiiiary r.itupirssion, wliih* smmltan<*()U"'I y st*t\(‘S fi)r tlx; finishe<l ^ 
;iti'l t! i'oi tlx- (liscliai^x of tlx‘ tiiiis}x'<l hiiijiicttr Tlx- rlii<^ 



it, situated hi'tow tlx- table, is piei'eed at < and <i to peniut of the 
entrauee of the stamj) /' arxl tlu- disehaiijiuij^ pluni^er. 

Hit itnt of rir-;sni(j In the mould o[H‘niu^^ (■ a special press 
mouKl I IS ins«-ited as an adjustable sh-e\t- (fiLjs do to da) 'The stamp 
J IS bftt'd by tlx- watoi under ])ressuie. dii\en iido the mould / ^us 
described above, and prCvSses the material pre\ iously introduced at b 


Flo. 4*2. — Rt)nav Hvdraulic Briauett* Pressing Plant. 



or KKiQi rrres rim AKn nmm. 18® 

a^Hinst tlif ti\t(l <'i>iiiit*'i '^taiiij) aK'Vt* lit iliis \\a\ (li«' Irutioii 

till iii.itt I la! ainl \saa> •>! ( Im iikmiM >-'> mtal that 

llit' vt.'Uiip i;:i<(. s \ip\\.n-l-. i-uiuidi*' loo! of (h,' 




J, U , , 

o, 

1 Im 1 < < ,111 j . 

t...| Ui. 

oil 

tl. U'.r 

O'i 

1 ^ 



r ^ r^T rt 

r^rl 


,/ ih, I;, //< A ) ! . I t (i< 

Moll ot til, Wat, 1 j.i, HI, 

1^ ! ' tin ('ll ,M,i 1 ( 1 m >t a ii; j , a!;, I !• »' \ » 

I • ‘ urn I < • til'll oi i;^niial |,<o jhor,' t h* 
tal.lo ( lollll'l aiiil t)i,‘ hll'jUoltt [ 

l-udu',1 Iij, ni |,y t!a <1 1 - lia i oili;: ! 

^laiiip nrconliiiLj fo 111,- anaiio'-iiu-iit. In 

4- It i-- jMI-llt-r} out 1 m low . 

AiiMlI.- r mjmII ,1. -i-n of i),. j»r» ss i-^ rJi- 
tniLMii'ii.'l l-y lii\iii;j til' i!.o,j)'l I iM, 

1 -1 , . I t I It 1^’^' ' I N ij-'t; it ir,;/ ll,»- oi, Million 

aitan^U'l that it < .ni h,- di-u <-♦' a it*, , f , ,, , < , \i i- ' 

^ j < n o| |io-- ,.ri" Ml I K '’Mj lo-.tiMOf^ 

a\lu l‘> ih'OO thr !, \< 1 of th<- f'ot th,. ‘-h 

i-ount, I Maiiij, uh, 11 (h> fii.lio;, , 1 , th, iio.uM l..,i,,..,t too at Thio I h<‘ 

.I'ljU't'ih!,' ,aij h, 'll-,],. I, ,•! \utli 

Ilio (louliji^ Jua•‘^s If, ami 1-7 1 j»ov'.oss(**, ..j inouhis ior tin* 

.siniultnm-ous performano of two rornpit-sMoii'^, and (ui. 




TIh; (Irivi* and iin*th<)(l of tnrniii^^ tlic tai)le can l>e ^mtlu*red from, 
llir s/uiK' illiist nit ions. is etfocted by means of tin*, bolt pulley I, 

tlio sbail III, tin* worm ?/,an<] tho worm-wln-ol o. At the bottom of 
tin* \rrtical sbalt /> ar«* situMt(*(l the i-ams 7 for the sto[;pod control of 
tin* pliin^^n*!' <>f the pross, and abo\e is the [)iillev s, ha\inn the part s' 



cut away, and carrying a roller on a pin f operating a^oxinst the curved 
}K)rtion n' of the lover a. The latter transmits the motion from the 
pin t to the tixinn bolt .r by means of the bar r and the double 
lever w. 

A bolt (/ fixed to the worm-wheel o projects through the cut-away 
portion s' of the disc s, and on i‘acli robation of the wheel a enganes 
in one of the radial slits /•' in tlie star-wheel 1\ which is in this way 





W‘t lomul )»y a cri tam drlinltt* amount ('I’la* dtnihU' lias m\ and 

till' sun j)!f j)|. NS liiH r (d Nijidt ‘•Int" ) l''u lld_\ ti \*‘d ( . • ( Ih ■ s{ a I" w In « 1 is 



llir nif<di»'( wlicrl 7 iiii<; tin- spaces (»f wlueli U.n > tits and liolds 

the table in a ti\e<l position diirintj opeiution. 

OnfifUi ittifl P(nit r ( in jtf nut . 'ri»e Sinai! pleHs with thiee 

moulds completes the compression at ap])roximately 100(t and 
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RHIQUKTTES AND HKIQUFrfTINCl 

jiroiliiccs 1 hii' jx-r Miiniitf, ur 21-0 to IU>t) ou* niid llui' (1 

1)1 ii|ii( I tcs. U(‘i; 4 hiii^ 7 to !) k^s , jx-i hour. This is dotic ut 
l'’t iiMlcnsliiit t«- <j). dS) \\itli a powa-r coiisiiiiipt inn oi 40 11 P 

Tiif (Iniililt* jin-ss pHxiiKTs aliont 400 to oOO hriininitfs juT ho 
with a pn\v( ( consumption of alioiit lit) K.P. 

The Ihhi.iy piess is sp(‘cially Miitalilc foi the hriipiet t in^^ of all kii- 
of iion ami metal swaif under piessures up to several thousaml atn 
spheres, and has been useil for this purpose with success foi- se\ei 
yiaii s. 

Pii'iuettes piodiKsMl hy the K<inay pi'css aie ilhishated in tiyo 
(d to 12), p 21, and fuilher itdormation on this pi'oeess is yo\en in t 
seel ion on ( 'omjilete Plants. 

The Asthilck Rapid Hydraulic Press huilt hy A Pxiiml:, P' '^" 

d’ei,,nd, is pi’iindpalK (‘onstiucted as a \i'r\' hii,(h -pi'e.ssure for;j,iny^ [)ies 
foi which [mtpos(‘ it is used in th<‘ Poi’si^ woikshops. It is, ho\\eV(‘ 
W('ll mlapted to the pKxluction of iron and metal sNsaii lampiette* 
At the Pol siyr woi ks a speiaallv huilt Astfalck piess witli tuo stain]) 
has heen useil I'xelusi vely for t his pui ])ose dui ine | he last t wo \ ears, 
Peceiitl)' a |•otatIny table juess on the Astfalck s_\strni with si' 
moulds has been huilt for the tiini of Ihaiseln’l in Kassel 

B. SUBSEQUENT TREATMENT OF BRIQUETTES. 

If the hiTpiettes aie leaiiy tor imimMlial e ap})!ii-at mn after le.iNiiie 
the ])rcss. it is only nccessaiy to convey them to I he inixiiie; llooi ot tin 
blast furnace or othei- foim ttf fuiaiace to the stoiayn' shed^ oi to tin 
loadine yiouml when they are intended foi tians])oit 

Kie[ tS shows tiu' loading of tinished ore hrn pieties from tw( 
Pru(d\, Kretsclnd vV To j)resses into railway ^^aypeons 

In (’('rtain methods of hripuettine^, ln)\\ evei , it is neeessai s to suhject 
the fresh })ri((uettes to some form of suhsctpient tiaaitment in ordm- t( 
harden or strenydlum them and to nuuler tluan as suitahh' as posslhh 
for a[)plication in the blast furnace (see }). 1 !•). 

I. Air Hardening. 

in many cases it is suHicient to allow the hritpndtes lo stanc 
ex{)osi'd to air for a lonj; time when hai-deiiin;; results owini; ti 
e\ap<'ration and al»soiptiou of oxyeim or carbon dioxide 

'Tin' biicks comin^^ from the jire.ss are stacked in waypi;ons m) as t< 
lea\c am])le interspaces for ventilation. The wni^ynons are then [)ushe( 
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o?i f M 1 1 ark s in I li« tijM-n ( *1 uii'lf 1 <•< tv . I _ aii'i ai i‘ Irl ! i\ a (hr huhiI'M of 
(la\s (It \\'>ks lu ((iiiijik^ (hr h:n«|. inti^ alhi whrh t !i. v 

arr r‘>n\(\i.l (o the plarr ul a| ijilK'at a -n \»!uiail\ ili.v i.<jiiii,s 
r \ ( laKk 1 1 ^1 "t a_^a‘ o I Mil ii' i' ■( M i ( i .irk hilt is tr \ r| ( h< I* i h' 1 1 >■ i r m i 
miK )i in* .1 r .iii\ .iiita,;. oir> 1 1 .til 1 h«‘ j...iiil •.! \n\\.*l a|ij'(i!itM. .•! (h, 
}'i !' I u* ' f ■ ihaii 'In hti,ai.f!,s h. ijo *'1 urn. ..i i. . 

roii'^nh lahlr .• an<i -.ii! .,ir nl i \ likiii^' llain ti]- ,i;miii i*!* riiii.’ 

into s\aL;L.'o!i^ ami v,. oii 


II Steam Hardeniii^if 

\ ain'U'^ iirthoiis ol hti.jmliiiii; ( ^' »■ piU''' *' ’<* •' ''' < - 

.iml tifjarr roiiif>!ri. <i h\ vtjhj.fim^ ihi' {a.--..! hjoik-' ii* fl,. .i.iion 
(|| sUjirihraliil ■'ll Dll at III.) to l<'l < (li to *• allmoj'liilrs n[i! 

; fo| t lit ( r to t \s ( 1\ I holil*. 'I'hr ohlri t l.^.mtalU t'lohtaui 

liaiikiiiim h\ (hr f"i ni.it loll ol hiiir '-ilKati' oi h\ ilro*.i|i( ai. ') h* 
I'M'jUrltis *"(a<kr(| lai ' air j'lmhi'l into a Iom^; hai 'h iii!i^_; 

kitth* jiM)\lii*'l with l.ill tiark^. W la 11 hill (hr krllh Js rkiod h\ 
iiiraim cl ‘'h.Dii ti^ht - mi j.kih ami -((mmi .it th< !iho\( pK ''iin m 
.illow.d to ait 'll thr 1*1 |(jiirt(, s ha a pi' d* (• i nnnr'l p*Mo<i 'I la 
^tr.iin m til'll "-hi. I of) (hr k'tih opri,. d and th- fiiii’dad liaiil 

1 (I'l' j m ! t ' s a I r 1 - nio\ . d in oi d- i t . -l.t .un roni inm 'im w oi k in;: n i . 

IK r. D \ to h i \ I two h.D Irinii^: k' 1 1 h - ■ *1 ainpi«' pi opoi f loji 

1 1 1 1 1 1 * I , ! j 1 ■: k - ' ! ! ■ N . , I ^ I ! 1 ; 1 . f a \ I " 1 , ' I n I ' < . 1 1 nil 1 1 . 1 1 1 . .. 1 . . t '.o ■ i k 1 1 1 ' o . 

' II j, j ,1 , * j I ,*. p,i , L l\ I * m* I" ! .\ I . . . a < Id. il *1 * ! 

II I ■ k I * ai a k* n li '■ ,D ' - iio\'. 1 1 1 'i I Im * 1 1 a I I iI i' .|i ' (I , I Ii I I ( r I ! I 1 1 < - 1 1| 1 1 1 1 

i.i (In loliiiw a ^.. . r i.Mi I'l (f- I 

III. Sub.sequent Heating with Flames, Waste Ga.ses, Bhist 
Furnace Oases, or Heated Air 

‘I’his (IraN iii.nMl\ w It )i t hr d i viiir ot ni'-mt hiKpKtti* at hnip'i.a 
liiKs of j.'jO to .Vto < hut ah<i p.utly nu Imlr^ hani' nin;; h\ tin 
al»orption of ( ai hon < hox idr ( ''« r payn-s 1 h dtl, ami l>'h l''oi this 
purpose rhaiinrl di \ ing u\ ( ns arr '•prrially .siiitahlr in t In- for m apjiln d 
f(ji thr di \ iiig of ri udr hii'pK ttrd crrm lit rnatri ial ddiro* jii.-tallalionh 
arr arrangrd either for dn'( <‘l hrating of ihr hriiprettrs ly the liot 
|gasrs or foi indirect hratiijr in wlneh only Int aii pla\s on the 
■ l)id(jurtfr>, w hud) do not eoim- into eontart with th'- Inuting pni-rs 
i I >r_\ ing rhanm Is w ith (iii*(t hrrttin;^ arr nnirli h'Ss e(>stlv |,, nmf/dja 

i tion Ixi'iiimr ol tlir ahsrne* oi tin* non parts for tire heating rigistii, 
and are in\aii.ih!y preh-rri'd in tin* rement indnhtr\ hrcaijsr of greater- 
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output and lowcj- cost of workill)^^ sinrn tho use of wasio stnaiu in the 
dryj'i'M IS not p*Tiiiissit)lt‘ 

Moller & Pfeifer's System of- Channel Dryers ‘ has j^dvcn » x(*nll(Mit 

t'fsults in piacticc, hihI is widely used. Fi^s 4 !) to ol illustrah* a 
nf>nnal instnllation for direcd li<‘atin^^ In tins system the intolerahle 
disadvantiiec of many channel dryers witii direct heatin^^ namel\ . that 
ol hi^di ('(ist ot lepaiis to the wa^^ons, has heim ova-reonie ly ensurin'^; 
that th»' t emj>ei at III e of th(‘ iron poitionsof thetiueks can ne\er rise 
too hiirh, and tliat moistuie can Ix' deposited on none of tlu‘ iron parts 
of 1 h(‘ furnace (‘(jnst ruet ion A further advanta^^e lies in tin* attain- 
nuMit ol \'ery lii;:^di evap<»rativ(‘ ti^uies 



The dryine chaniuds are arran^nal one after tlu' other in l,0‘ou[>s, 
and ai complct('ly hrickeii in and covensl l*>oth ends are (dosed hy 
massive iron doors 

Mofioii ()/ the 11 <r(/f/ons riu' stione^lv constructiMl 

wroUji^ht -iron trucks (ti^^ 4t)), loaihal with moist hiieks laid on tiv(' 
slndvi's of the ^rid tyjie, are dra^^n continuousl\ throu<^d) the chaumds 
arranged in s('ries hy means of an automatic windin^^ arrangement. 
In this way tlie trucks pass slowly through hotter and hotter zones of 
tin' furnace until tiiey tinally emerge by opening the do<U' at the i)ack 
end of the channel.- 

llndinii ~-T\\q channels may Ix'. heated by the gases from a coal 
Kre. by wa,ste gases, or blast-fnrnace gtises. In tig. 411 a s^xtem of 

' Sot* {*, 1)7 (( >>(/ 

hi tig 4!) tin* Ivaok ojul uf tin* ohannol \Mlh llio tmng is .Minuted nu iho lofl 
vvlulo ill lig'<. 7)0 luul 7)1 it 18 to be found on tlie right. 
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foa^ assisti^d l»y an (‘|('ctor, is indicated at t)ie far (‘nd of a 

^o-oij[) of cljaiincls. d'lit* ejector, drivani hy a cni'i-cnt of coiii{u'es.sed 
ail' fiom a tan, HUck.H air throiii^di tl)(‘ ^nat(‘, and, by nn-ans of a mixing 
jet, niixcH the file ^ases with fresh air in oi’der to prt'veiit unmixed 
^dowin^ eases from playine on tln^ trucks d’lie gas-air ini.xtui'e is 
toiced into the fH)t.tom Hue. and rises U}»wards through holes in the 
thjor into the cjianm*! (‘ontaining tlni waggons, where it circulates 
j'ound the l>ri(|uettes, takes up moisture, and subseijuently pas^c's to 
tfie cJiimneys on lioth sides. «' 

Hy ri'gulating the ejector, tin* fresh air damper, and tin* admission 
and exhaust openings of the gas-air mixture, it is possible to adjust 
the temperature and moistuie, conditions of any channel at will. 

In IIm‘ dr\ing [hant, illustratisl in figs. nO and 51, lieating is (‘tlected 
I)}' waste gast's sujiplied thiough a subteri’anean Hue at tlu* left 

IV. Burning or Sintering the Pressed Blocks.' 

A treatment of tins natuie, isspiiiing tempei aiui I's up to 1400 (\ 
is [irim'ipally neei'ssary for briipiettes made from argillaceous ores 
or j'riable brown-iion ores in onhu' to drive out the three moh'ciiles 
of water of hydration, fuilher, for magnetic iron ore binpiettes which 
can only Ik* thoroughly strengthened in this wuiy, and also in some 
other isolati'd cases. 

burning can be suitably e.irried out m the well-known annular 
brick kilns or in channel ovens designed for working at high tempma- 
tures. Ovm* the annular kilns, which have to be (diarged and dis- 
charged by hand, chanmd furnaces have the advantage of consideiable 
economy in wage's, since the bri<pn'ttes can b(‘ loa<ied into trucks and 
[lassed through in the manner aheady described. The trucks, how- 
ever, suilei’ considerably under the severe lieating and often need rejiair 
and r.'[)lacement. 

The CInuidal channel furnace is the one most fre(juently applied 
for burning ort' b!i(piettes. Its construction and operation (including 
the trucks used) is illu.st rail'd and dealt with in the de.scription of 
the Swedish Magnetic Iron Ore Dressing and Hriipietting blant at 
Flogberget included in the next section. 


' See |Mige'< 10 I, C'* 
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COMPLETE BRIQUETTING PLANTS 

1\ ri;, I nuiii'i'* I (>1 ''lU' M in j-im! ii. 

I i 1 ii-t I il ' ' i 1 1!‘ i iiu 'I I -I !i — n ).< .1 III -ii ' ,itl w il h 1 ( I . I . lx . I ■ ' 

,1 N an_;' iix nl < j- i .i‘ • ii .iixi Im ii.n^n n < n’ 

A TWO PRESS FACTORIES FOR THE PRODUCTION OF ORE 
BRIQUETTES AND THE LIKE, BY SCHUMACHERS 

SILICA LIME METHOD (I'l mi I ) 

1 lix j I •<! i;M '• ’ll < ■! ' : 1 1 : " , , 1 1 < >iii • < 'r lx. hi I.uiuai lx i ‘ 

pit < ii' < ti nx ! Ih li, .1,1 • ni} -i- ill " It li < '!• I ' f I ■ -III \ '1 ill- I . 1 1 ’ 111 

til- j i] j 1 ! I f X '!i - - ! 1 1 III*' I ,-l t . - ! ir ^ III I ll if t i,x In n-i ( Il III I ! ' I M ! - 1 1 

vj t i.\ ;n ' • h I j - I III • I 1 ;iii' .1 - nl I f - » > I It 1 ( . nf ' -1 iMifh ;M - Miii'l 

iji,ii:/ -,nxi in--, ni nl lli- > ^ j- r < < nt Inn- n - li in tin- 1,'ifttr 

r^'" 

()i, l.iijii.tt.- t.Kl'-Mt'-i i.'llif hni-i., Krif'tlit} ( '- 1 Ilf t tMiM 

lil.hk I-'l fix X j 'j -i II '1 f ’< -11 I till- |)MM'CWS ‘-I'l.W till 1 - .1 j< .\\ 1 1 1^^ fvpiial 

nr 1 . 1 ' 'll- 1 .' I 

Preparation of the Binding Material m 

>ti"ii4 ih- fi.i'-!. >' (‘'•-fioii Xilan-j j-lanitin-l iiiil* .,nl(Ml m the 
liiiii mill hi-il. it '’In . 1 it ll iiilti tin- t.,n« l-r-.ikii h tj. \atf(j la- 
the -- aii'l dm- li.u jjt d int-> tin- l-ftll mill >1 ft-.m whn-h it is 

nuipdit l-l-.M. in ''jn--i.-d tiuck'' • .nli ol wlneh u n <-hjir;^nl with a 
di'tinit n - ipdil - if thf matei nil 

hiist d-'\ el- -j-f'd m tilt- hall mill f/ is sucki-d oil h y -i smad Ian and 
hlnw-j) int-i a dimt rhamh-'r 

Ihi- -jinut/ IS hr-<»u;(ht in on tin* track li and stornij ni the 

spacv in fr-'iil ot the luh-* mill 1 (jilani It is shovelhd into a diyino 
a{i[Uir.itim. is <'-jn\i-y»-d hy ai» nh-vatoi c to tin* ttjhn mill y whnjc it 
is ground to dust and aut-nnat ically delucnal into special waggons 

ticsigm-d f-ii tin- n-c.-ption of definite weights. 
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BRiQTOiTO AND mxqmmm. 


Addition of Binding Material to the Ore.— The' wa^!j^^ons| cot 
tainin^ the lime and .sand, and the ore brought in tip-waggons 
the track /i, are conveyed to the upper storey by the lift , ^ 

workman now tips the ore into the two loading hoppers i (se ction 
AB and CD), and adds to each charge one truck of (juartz-met 
one truck of lime. 

Admixture with the aid of Steam and Water— As soon i th( 
two mixing machines k (see hg. 18 on p. 104) have worked up fheii 
charges the trap-door of the charging hopper i is oj)ened an d tin 
contents, whicli always contain the ore, quartz, and lime in thej 
proportions, fall into the prcpaiation machine. Under the inll)uenc€ 
of steam and water and the heat from the jacket the lime l 
slaked, and an intimate mixing of the charge is eil'ected. In 'alxmt 
fifty minutes the operation is complete, the mixing machir’^c is 
again opened at the bottom, and the material falls on to the 
I above the presses, and is shovelled into the charging hoppers q 
presses by workmen. ' 

Compression and Hardening of the Briquettes.— The pros.\'^“‘^ 
are of the type whose construction and mode of operation ar^ 
scribed on p. Ill d se(j. and illustrated by figs. 28 to 27.^ Each 
can easily produce l(),0()() lampiettes, each of 5 to 0 kg.s, weigl^' 

10 hours. 

The Hnished bibjuettes ai-e taken from the presses and laid oi ^ 
hardening trucks arranged in series on the tracks ??. 

As soon as a -waggon is full it is pushed on to a travelling pla 
running on the track o, and is transferred to one of the three harde 
kettles p (section CD and plan). Here the briquettes are hai< 
by subjecting to the action of steam at 8 to 9 atmospheres for 
8 to 10 hours, so that, including the time required for opening and 
closing the doors, each kettle can easily deal with two charges i^very 
24 hours. 

The hardened briquettes can be delivered immediatel}^ t(^ the 
blast furnaces, 

ESTIMATE OF COSTS ^ FOR THE FOREGOING TWO- 
PRESS PLANT. ^ 

I 

Output. — For day and night working the output is 200 tons (|laily, 
or 00,000 tons of briquettes per year of 300 days. ^ 

^ If desired, revolving table presses can be supplied instead of the “long” prJa*^. ; 

According to tigure.s supplied by bruck, Kretschel & Go. 
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HHiQrKrrEs and HuiQUEniNO. 


(il) l^lram Consumption. 

For TjO loiiH oi on' briijUctteH (tlic out[)iit of a press in 10 hours) 
alxuit 5000 k^s. of sO'am an; nMjuired for the luachines and 

hardening k(dtle-s. Daily, therefore, for 200 tons of hriipadtes 20,000 
k^s. of steam, corresponding to about 2800 k^^s. coal (assuming an 
evajjorative po\V(T of 7'2) are re<|uir(;d. d'his corresponds to a yearly 
consumption of 800 '2800 81, 000 k^s., or 84 double loads of coal, 

which, at I 10 M. jau’ double load, ^ives a total cost of 0240 M. 

(e) Elect ricdl Enciyip 

On an av(‘ra^n' 100 n«)minal H.l’., eijuivalent to 180 K.W., are re- 
(juinai lor 800 - 20 0000 hours pm* annum. This corresponds to 

810,000 K.W. hours, which, at d'h pf. per K.W., works out at 28,500 M. 


( /’) Hnotll Moternth, etc. 


Small matm'ials, w(‘ar and t('ar, sundri(‘s, cost 

XOOO M. 

Sum mar If of t fir AnnnitI Woi’f'inp (\)sts. 


(a) Sinking fund . . . . . 

IS, wo M. 

(/>) Ihndiug materials 

:i5,4()() „ 

(c) Wage's . . . 

07.800 „ 

((/) Steam consum[)tion 

0,240 „ 

(e) tdectrical energy . . . 

28,500 „ 

(/) Small materials, wear and tear, ami sundries 

8,(100 „ 

Total B. - . 

1118,000 M, 


( 7)nse(|uenth’, tht' workiii:^ (*osts per ton amount to ^ I 2‘80 M. 

In addition, the liemise li'cs have also to be considered. 

Rcnidirks. -Ihc li^ures taken for wages, cost of fuel, and electrical 
etu'rgy, and the price of the additions, correspond to average conditions 
ruling in Central (lermany. By substitution of the figures ruling at 
the place of erection the tinal figures are more or less altered, but can 
easily be d(‘termined with the necessary accuracy on the basis of the 
alK)ve estimate of co.sts. 

B. PURPLE-ORE BRIQUETTE FACTORY WORKING THE 
QUARTZ-MEAL LIME METHOD AT THE KONIGSHDTTE, 
UPPER SILESIA. " 

In 1807 a bri(|uette factory vva^ erected at the Konigshutte, next to 
the lixiviation plant in which burnt pyrit-e.s from Rio Tinto and else- 
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hardening boilers 


d 

0 

(!') .■ 

st<‘am boiler 


0 

0 

(10) 

electric motor 


1 mah' 

0 

(II) .. 

lime mills . 


1 .. 

0 

(10 

sand mill 


1 „ 

0 

( 1 d) ( )n repair work 


2 mail's 

0 

(14) lioadin 

g bri(pi('ttes 


0 „ 



Total . . males 1 fiaiiah's 

In addition thrrc is the foreman. 

Wdth rei^nu’d to the apjdication of the hrifjiK'ttes and their favour- 
ahle inllm‘nc(' on th(‘ workin;f of tlu' blast furnace, tin* Konijj^shiitti* 
works mana^^nuiHMit repoi-ts a.s follows- — 

“On an avera^n*. th(‘ (|uanti<.y of hri(juett(cs worked up with a 
normal char;^n' amounts to about 15 per (amt. The furmua^ works more 
rapidly, the pi^^ iron pioduca-d is of much ^o-eati-r und'ormit}' in com- 
j)osition, and the coke (ainsumption is diminislMsl by an amount (apial 
to the' inei'('as(‘ in tlu' ore eharyed. 'The line dust has become poorer 
in iron. Althounh the (juantities piodueed ha\(' not Inam actually 
measured there is undoubtedly a diminution 

C. ONE- OR TWO-PRESS FACTORY WORKING THE GERMAN 
BRIQUETTING CO.’S METHOD AT THE FRIEDRICH- 
WILHELMSHOTTE (tio 52). • 

'riie Si('i 4 -Xas.saui.sche Huttenaktimi^mscdlschaft at tin- FiT'drich- 
Willu'lmshutti'. Si(‘^. has (*r(‘ct(al and workisl since 1907 a bii(piett<‘ 
factory (s(H‘ li^. 52) for the appliimtion of tin- method of tlu* Deut.schen 
nrikettiernn^rsiro.sellschaft. Altimkiichen (p. 01). 

The ores to Ih' biTpiettcal tusually tin(‘-^nained, roasted Sic^mrland 
spathic ore) and the binding materials are carried to the upper storey 
by the lift A and shot into the bunkers B and t\ 

Admixture of the ore and binding material i.s etlected, tirst by 
tlie distributing table 1) and the worm K, which latter discharges the 
material through the downcomer F into the edge-runner (F Here, 
and in the adjijining mixer, the material is thoroughly mixed and 
moistened, after which it is conveyed by the elevator H to the 
Surmann prt'ss J. The latter W(n’ks under a pre.ssure of 400 atmo- 
» Stahl umi 1908, Xo 10, p :ii>4 
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U!l 

sj»}|t r» aii'l r III pi o.liii’'' UHM) ^ }•> ! Ti <» \ !''!■ ' i h;ii l'< • ii 

iiia<lf for a ''-till tnii'nr iii'l .iii"!).ri pHs'^ 

Alt'i "fai kill,: f'-i l.ai iiirij; tin' i(.jun< Ji" tiiitli'i 

tu.iliiiflit I h' s all* rvliinlilt i! in •'hap'- l<i<> luiii in iliaiili I* l ! 



iDiii ki^li an'l vnIm'M W'.ik'tl tip li'-iu I'-a t-d i 'aii'i -'pal (li'\' 

VS'-l'^ll 7 k;:;- ( '" 11 -' 1 ' lit \ 7 'l"tll.!r li'll'l- t'l 7 <> t"n> I . 1)1 1 * 1 - pi'-dtir'. <1 

III I lull. nil !•' i\ "i)i.ii'!i '•piiii"ir-- at* '-xpi' '''! 1 1 ;^'a r rj in < - iln- 

.ipp,i< .(I'-n « f ’hri'pn !'• ^ ai -1 u* !• ]'"ifr'l "ii p ».J 

D. TWO PRESS FACTORY WORKING THE SCORIA 
PROCESS I >.► ■!>) 

Tfif ai 1 aii^riin-nf ol a t\\<ipr<‘''> l.act.ii) f<») wnikiii;^ llir S<‘mi m 
piiH‘rs,-> (.Sc .na < H N 'IKrliatt, I>"itinun*h "» »• p. *».'{) can )»»• ^utlicictl 
Is "in the iv c"nipan\ ii );4 dia;4fa!iis 

Hv incan-^ nf a lilt ())•• trnck loinK i>i nr* *»i (Im* dust am fv>M\cyc<l 
to the top st*/i<y and * mptn**! mto -l'iia;4<- hopp'iH hy nnains of a 
rotatory tip}*er, while th*- ^ninul.atcd fuinura! nla^ (sla^ sand) to 

1x3 usc<l ns biiidin;; iijat*'nai is r.airied nji in the Katne way and 
.siipplii d to a slakm;4 diiiin where it is tieated with hiifH‘rh* atfd hteaiii 
prior U) bein;/ dischar;^*‘d into a storaj^e liopjxT 

Below th«3 liopjxTS an* situated tlie i evolving.:; disti ibutora, whow; 
plates .stand al^ait HM) nnn Ixdow the* lower ed;^n-H of tlur hopper. 
The inateiial spreads it>«'lf unifoimly on tin* table, iind b)* means of 
accurately adju‘'tesl s< ia[s;rs pre d*-terniine<] ipiantities of ore (ijr fine 
du.Ht)an<l sla^ saml aie supjilied to the central revolving table from 
the rea{n.'Ctivc di.stributors *>11 either side. 




Fig. 53. — L^jiigitudinal section of a two-press factory working the Scoria process. 



* •■OMPl.m IlHKJl EtTI.Vu PLANTS. 


ISI 


TIk-v ar.‘ tli.'ii t.i th.- of ili.al.-.i f,.r 7 

IOIi.Mit< wl„-iuli.'_\ iin- r.M.lv f,.i ii'i I-'.. I , th.' 

JsmIits an- riia.l.' is a- ih. Iiai, ilnn,- .| tiis 



ESTIMATE OF COSTS.' 

The ,,f the f.irej-oiiit; plant, .la\ and iii^rht aliifta 

(20 l...iiis), am., lints aU,nt 4O.(Mi0 hi npiei t.-s pei day. nr alajnt, 
12,(H)0,(SMt |„-r year nf :J00 wnrkiiin day..,, l-keh hri.|nelte w-ieha 4 
tn 7 kns , aoeordinn to its .sliapc and s|H.<atic. grav ily, s., (hat (he OituI 
w.-ieht is al-inl 4H.(HX) tn .S-k.tKiO tons ja r ai.iiilin. 

In the case of the exeliisive use nl sla-r sand, as deseiil,ed uia.ve, the 
whole of the hindine , material i.s availahle without t<r,l a.s a waste 

’ vftd hijnn, Xii. |i»^ j, 
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product of tfu; l)last funK'ic(‘, and inid»‘r tlies(' conditions the followin^^ 
rcpiTsciit till' costs of installation and [iroduction: — 



A. Costs of Installation. 

(u) Huildin^^s 20.000 M. 

(5) Mirhauical appliances (according to special tender) 150,000 

dotal A. . . . 170,000 M. 



• lUilVl’t n'l\«. ri VMN 


B Costs of Production 


\yA 


( '1 's ! f 1 K M ' 

I iiii.i aii.l ijilci . '1 

ill j. 1 

. . !C .U t In- 

t '•-! nf 111 >!.»; a: ndM 1 Til ooo M , I ; (loo M 

IM W w. - 



i'.c tk 

< .la\ ainl 

siiiKs t 1,, I , .11 Ih 1 -. s> 11 \ 

w 

' d k hi. ii 

tin' st. irii . h^iji. iini 1 
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• •IM pf \ Ml,; t !.( >111. i 



tin* iMi \< 1 s ,ni<i . <igi‘ I iiiitn ! s 

s 


tin- pi «‘SS. 

s 

a-' 

!.il« 'III . I s 

■J J w 

' d k ni.-fi al 

t M p. 1 d 1 \ toi 


,oii .ja\ s 

Jl. loo \| 

ih.l 

1 1 ' 11 1 1 1 

. 0 Jloo \| p, , 


ihlihih 

1 soo 



i ■ d .1 1 joo M 

t . 'S(. ,11. . 

11 nihp ndi 

h ooo 

1 ' ) I ' ' 1 - in 

V, i!. 

1. 000 

1 ) \ I 

. ■!)/] . n III 

V 1 Hit 1 hsi \ . . il p- 1'.\ ( j t , , 1 . dll 

. iiii’i ; u .1 -,1 . 

. 0 ( soo 



1 . .1 d B 1.0 ( M »o M 

1 i 

1" 

0 « 111 O'di . ,| ^ . NI p. 1 1 000 hi |<||)) If.., 

aihi 1 ' I iiiin_; .1 

)h ixiinui'i 

\\.,glo "I 7 k^-' and a ninininiiii Nv.ighl of 

t ).. I id I'j.) 


o <'1 pi..<lu. 1 hd. nl ,t (dij dl Id hjin-IIns \ai !( s 

'o. ! W - II . 1 1 ! 1 i 

n so 

' . 1 to M 

II !l 

n* e.i ( tl 

tin- hi h|U. tt< he 0.1 s ot t h'- \'\ u drich 

Aifi'i 'ihuMn a! 

Itli.-inliaij-'* 

•II a 4f<did idhsoain;^" ol i- pm (-mil slag 

saiii! aii'i t p' r < 

• ‘[K . jlll'-k )nii<‘ is ll’.il l(d Idli'llli:^' llllr (lijst f)).- (ostH 

of ,-ii 

'• iiaturaliv 

ni«'ieas.d h\ tin* cost i>f t In- .'olfl.'d lime. 


K. FLUE DUST BRIQUETTE FACTORY WORKING THE MAG- 
NBSIUM CHLORIDE PROCESS AT DUDELINGEN (t.-s 50 

to 5H) 

'Fills phiiii Wits Oijilt III Au;,'i]sr hv Ihuck, K n-iMdicl k 

('oinpany foj- tin* Kis*'iilmttvii \ klKMiviTcin, I It is 
on til*- s!«t{)‘' of tin* inniworks' sla^ li«*;ip aiKunia^i* taken of 

the ditltTeiu-t's IJI Irvrl to iiKi; witli lifting apphiuices, such jim 

elevat<us. rtc 



S«otioii ht A Bi 
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1 1»<' in*‘tlji«l 1 >! \\ ^ohuiuarlnT ^ ^uiiii cIiIi'IhK* ni« tlnH| 

';has aln.ulv Ih-.-h (i,'ah \s!;h«-u j. .T) 

: Tli.' Ilu.‘ .liiM .. ni alon^- a j»u* t \ ist iii;^ 

^tra^'iv ainl shm mio )»unkt*rs S. of aU'Ut Vl) imiI.ic iu.ii.s rapaiitv' 
“"'Bolli I'lii'i arr jirovi<ii‘,i at thr U.ttoiu with |♦•\oI\lIlo lap.-t tMl-!.-* 
" 7 , \\ hi<'h rHU''0 <t. tiiutr an<l con^tatit .juanfitu's of iluo »iust t*i fall 

til*' inixin^; and troW;4)i ' 



^ i \ 'i 


n<» .'iS h’.,* iiol '>ii*j'n *f' f y 'll I> 1 w • I k !’i/ 1 1,< 'liu/ii < hln! i/|( ni(||(<><l 

din* ina; 4 ne'^n]i/i clilorid** li<(iioi is r(ju\4*yf‘d in tank wii;^^(ais and 
fniptii'd into U)ik'r-sha|M*d contauirrs h, *'ituatvd lH*lf>\v (In* M<vii of 
the fart«)r\. From tin* tatik h a pump diM-hai;;fs tin* li-jtior into a 
vess*! 7 situated alKiut Imlf-way up the lainkir. d'lie li'juor is 
tln‘rn‘e couv.-yed hy a pi|H* to tin* trou^di a in d< ‘mile* 'juantitn-s (1 
percent MMd.toMd p«r cent. Hue duat) n‘;,Milat**d Ity a screw rock. 
In additi'tn, tin* flin* du'^t is als^) wak*r-s[»raycd from a iokc c«>tmeci<*d 
with tin* \^a^•r [>ijK* 

d'hc hriijuettino mixture tJiua preparrsi falls from tin* front end 
of the worm trough s ink> the charging }>ox of a large hydraulic- 
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pneumatic rrv<)lvin^ table press j) of the latest type made by Bruck 
Kretselit'l ^ ('(jjiipaiiy, as described on p. 119. Here it is compres8e( 



ri.ni. 



ElO'-. f)9 iind GO, — Lc'iigitudin.il portion and plan of t^vo-prehs tactory ojHMaling the 
lw>n.»y Method. 

to britpiettes of about 5-5 k^.s. in weight, which are automatically 
removed from the press by a Imud conveyor h and cariied to the 
loading track, where they are removed into trucks. In 10 to 24 hours 
tlie iiritjuettoa are (piite ready for smelting. 




omi'I.kik hinvfKmvu ri.wiN 


ir >7 

Th.- wliolf phiiit 111 wlni'li j>io\ i''ion li:!** Ik‘< ii iiKi*!'* li'i < 

nrr^s, is (jnvf*M }>\ .i nictor ’ ■ .udi t)n’ ni.iiii <> I li** 

mutnli Is \,iv siiMj'le aii'l Nvciks u<!! 

F, TWO PRESS INSTALLATION FOR THE R6NAV 
METHOD .»ntl Mh 

Artonlin^f to th*' j.I.in'^ ol tiw- \ l!o» iiifim n I It iki (! h “<11 

Schaft 111 }i ii t)i>‘ I'laiiL toi w . -i ’ mm;' I li«' iii-‘lhiMi lic < 1 1) f I < .n 

;j). lit) - ^ V- Y i'} t u o li\ .iraulx' li- 'iia\ pi «-ss.-s 1 1. I i 1 is nn iu;4< <1 

tLH follow s 

Th'‘<‘iii<!' of piss,, iioiii t}i<‘ ti.'li'i.; }ii»jtp- l'\ t })»• < l> \ it ol 

fit's t to t hr (1 Ml 111 si* \ r - W lll< h soil-, oi|t | h' . • . 1 1 so , i| ,■ ih po‘ it s it oil 
a clintr, aii'l ( liM in t iiiii can m-s it a\\a\ loi liitft mid, Itm^' wliilclh'- 
Jill*' oi,' tails lit'., the Inr^'* hiitikri ,/ i ioni 'hi'< it m 'iiawn when 
ro»|Uii •■<) on |. ' t h, haii'j ' on\ e \ . .1 / ale I shot ml tie eli u ^nno lioppn m 

tin pi,o, . 'Thr 1 m It eon\ < \ ol , I « nio\ » I In- eoinpi issrd I'loehs 

f(M lo.'niine 

Tie h'oiiiniie appliiiM.s ol the j.|.,^.s ij.imip with pip* liiieM, 

aeeiiiiinla’oi s limit ij-lna s aiei 'iMt iihn'oi ^ » aio sitnii.ii on t ho' , 

port, IIS ol thr pi, ss room h If Mank in th, 'li miatn 

ESTIMATE OF COSTS 

I Rbnay Briquetting Plant with a Press for GOO, (XX) kgs 
Pleasure 

(fiitpnt jii I atii.nin .’IM.tHM/ tons ot finish' <l l,i epi' ft* s iin'lei a. 
pi'S,snirot atiiiospimres ai-* pro<lii<''l in .'iOn ,ia) - ol JO working 

JioioM 'I he sp, nti" gia\ il\ <»f the tiniM},. -i lira j net t,- im Jo 

A. Costa of Installation. 

I Press inelusue of in‘'tallation an<i carnag*- ti.httOO M. 

'1 'I'l aiisniis.si(>n, Ix'ltfi ainl ennv fyiiig a})plian<'eM nmnle 

tile JIJ ess KKjin . .10 000 ,, 

0 PiiMsihK* auxiliary ajiplianees ( mix* r^. Ori< 1 ^ sj,.ves) J0 (M)0 ,, 
4 PiUihlings anO foundations , J.'i.OOO ,, 


'fotal A. 


1 JO 000 M 
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17,000 y. 


B. Costs of Working. 

I. Siiikiii;^^ Kiijul and InUTost — 

Macliin«‘s, 10^-5 per cent, of 05,000 .M. ■ 14,500 M. 

Hinl(lin;;^M,etc ,5 f r)[)ei‘(X‘nt ol 25,OOOM. 2,500 ,, 

Tcjta! 

2 Wa^o'H 

Daily in|2 machine attendants at OOO M. 12 M. 

t\V() 1 2 litters at 4‘50 M. 0 ,, 

shifts. 1 1) lahourers at .S‘50 M. . 21 

Total . dOO 41 M 12,000 .. 

d I ‘owin' 

W ith a power consumption of d5 1 1.1*., d5 ■ 20 
dOO 210,000 at d pf. })er II. P. hour O dOO „ 

4. MatiTials and Repairs — 

10 pi;r cent, of thii installation costs under 1 and 2 7,500 ,, 

5. Sundries and Doin|)letion . . . S,000 

'fotal B. 52.000 .M 


( 'onsiMjuently the costs of production j)cr ton Millllll I'dG M. 

II. Installation with a Powerful R6nay Press for a Pressure 
of 1,000,000 kgs. 

This plant has an annual output of 50,000 tons of hri(|uetles, with 
a power consum[)tion of 00 H.P. 

The installation costs are raised to 150,000 M . and the working costs 
are rai.sed to 01,250 .M., hut the costs of jiroduction are ne\ erthele.ss 
reduced to hriquettes. 


G. BRIQUETTING PLANT FOR THE GRONDAL METHOD. > 

I. General. 

In Swedmi the enrichment of poor iron ore deposits (formerly con- 
sidered as not siitliciently \aliiahle to be worked) by ma^oietic con- 
centration and briijuetting or sinterinj^^ has made considerable progress 
in tile last few years. 

‘ tJ Ki-anke, “ iMitteihin^aai uhereiiuf^e neueu- dll'll' lie Atila^-eii iind vorfalii-en 

t'ur Aufltereitung uinl \on Ki'^euer/en mid Kie'-ilibKinden," (Huckaufy 

Essen, 1W8, No-' 10 and 41 See also p II •( seq 







■i A(t<>j diiii^ to .1 of ilu‘ Ko\ ;ii ( nf S(<k('k 

tli<‘ jx.sinMn ot till' Su(tii‘-}j II on i‘< >h( < iit i >»! i- >11 .int) 
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Attfj '-iiilahK' {MiI\(‘M-in4 tlo' on s \\.‘io inniiU con, , ti> i at < d l'\ 

j|^a;;!irl ic ( ■[ ,- sr[ Ml af oi s I tj t)i<* \Vrn«i''t I • 'in io i| 'i^'i <11 l'-likso!i (ii'lnlal 

r kiiiaiiii ^llIklll.al^ ainl otiii r sv^t'-iits 

Foi iiiM 1 \ [>ul\<n’<'i lu.i'iKfH' iioii <»!»• tl.*' Mi'iit ici'tai'ilh iiii 
dro\«<l (in-mlal iinth'Nl of |*n pai ;it i"ii with ^ijlro'ijii. nl <-<'iiipi < -non 
ftlxl I’d'ittitcn 111 a channi ! <'\<'it liaa I- imd a!tii<".! iiiii\ < 1 ^al 

ftpplx'at iMi) Tfx' ij;t'('.o<l is ai'o ajtplxsl lo tin- 1 r<al!iMnt "f |Miij*]i‘ 

ore aii'l ot !'< 1 j H.w li.'i . <i ni.i(*ijals in !ai ;^'<- 'jiiaiif it x s I'.otli (In- most 

iinj'oilaiil Sns'-'Iis'i) i>i x jU< i ( in;^' plants lliit at llcniii;,; ainl tlx* oix* 
at 1 ! I Ui ii;^d>oi ;; apjiiv tli<’ tiioixl il inct)i"<l t )| tlx‘ total >\\isii li 
liii'jx.tt*' ['lo'iix t loll oi tons III ll'iiniio ^\a‘- ('i<(|it<tl 

uitli .'x I'd t< ns in. Ill inai^M'tX' iioii on- • < -ix’. nl t at < s and llrlsjno 

Ih.ix with JI 171 toiisfioin pnij'l* or<s ' 

I’or ^otii'- \'ais ( li‘* ( d’ond il patt-iits )ta\i- h< <-n opi /at< <i, atxl ix-w 
plants d''i;_nx<f h\ tl..- ^iska Akt)«*la'la;,o t ’ of StJKkholiii, 

ot wlix'h til ; I Mx* iii \ • nloi ( ojstaf t iroixl il is a nxiiilx-r 

A'’x<ndin^" To iijfoiinalX'n Mipplxd h\ this CN.inpans tlx- foll.»\\ 
irio \\<<iks \s*ix nsino tl.is s_\sttjn in I'tia; m Swxd'-n and otlx-r 
rouiitix-' ~ 


' n,./. f o, -t-],, iiKn p 13 ')X 

^ 'xj 7 ) T cvu’ 'if l)i*‘ <>:(’ jiioiiu t ,.in ( .ini.j-ix <.f lij.-i' k i'*.^’ix!j< in. 11 <in- .nxJ 7 '» 
ja*r o*nt 'll ki'lix \ n-ai nn- 

^ I ' j'j< I X j r'slti' t I'lij of Hidfjn/^'lKiijf woolH li.iVt- l»<M‘n rriii< )i In^dx r Ixxl ii'.f 
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' on tlie tieat- 

ment ot llerraiiL; ores by tin' (Iroiidal dri's.sini; 

ami bri(|Uettiny^ method, 

and the lu'haxiour of the briijuettes duriny^ 

smeltine 

, is of special 


interest. 
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It is lull’d, porous, jiiid posses.sus the most desirable proptu’tit's tor treat- 
ment in the blast furnace." 

* III tlu' nieantinu' (Ins plant ha-' liei'n t‘<[Uippoil m ith inaynetu' oie separator-' on 
tlu' Kcli.son (Irv -coma'iitration pnnciplo 
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^In i&ie till.!.- ll„- „i,iin I, -suits ,.f uiibIvm-s .,f 

Jill' iirt-s, .uul l,ii|ii,!t,, |■|■..|,| \ ,iu,ii. [.iiiits 

> Ooljuil j1 



p tullijuijij ^ fso 1.1 fl,.' .S\N.rl,s|, (.ii.iHial . n • ! a i I;, I 

to .’.It .IrMTlK.'.! 'I'),. \ .Iff Ihr Ma^^llitlC 

In.ri ( )i. r. ,1,’. nil iMoi, ,m<] r.M.jU. tim;,^ pi nil at .Sin. d i- Im. k. n in U..- 
1 K\Iai nr j.it.s ifHf . htnlt in llHir, an<l tl.. j.iirplr <.i .• la i,jUfl t in;^ woiRm 
of thr ilr!vin;r!^,r-s l\ . .j . j -a I \ . I k Akin Kola-, f whirK is s.aj,,- y.aiiH 
ol.l.T Km has K.-t 1, Kf..n-ht iip to .hat. \^y th.* itistullaf ion t,f niMl.-rn 
Kn;;lish j.i.sse^- 


II The Flogberget Magrnetic Iron Ore Dressing and Briquette 
Works at Smedjebacken (ii;:s hi n k and I'Idrs n .md m ) 

diir rrudr on- is a very d.-nsr hai.] niatenal s,,nilar to gr. rnHtoiH^ 
in charai-ter an«l (’..ntains iMa;rn. tic iron op- in a timdy (li\ ah d state 
its iron content only anioiint‘< to 27 to 2 ‘t jaT cent tJhtained m a 

closely situated open workin;^ l>y l,ai)d dnllini^^ aiul blasting, it is 

brought away from the workings in bncket.s and tinned into woo<len 
VUL. II. jj 



bunkers, from whence' it is conveyed to the uppr storey 
dreHfiiiig plant in trou<;h-.shaped tipping waggons. 

' The spacial arrangement of the dressing and briquetting plant 
l,e seen from the plan shown in lig. 61. The works is situated on the 
slight incline of the quarry so as to utilise the fall of the land The 
three level, main buildings of the dressing plant is overlooked by the 
tower-shaped stone bre^aker and store bouse, connected with the top 0 
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the bank by a bridge, and is itself connected to the briquetting works^ 
by means of a second bridge. The bri-iuette works is made up of thet j 
press bouse and the long furnace house, with the gas-producer house ? 

and loading stage. - 

(d) The Dressing Plant.' 

'I'he nature of the crude ore necessitates its being ground to tM 
very finest degree. Rich magnetic ore concentrates are obtained fi^ 
the sand and slimes by magnetic separators and sent to the briquetti^ 

plant. 




The process of dressing is indicAted in Plate 11. 

, The crude ore is first passtMl throu^di a stone hH'akrr ami ivduocd 
to Jumps of about S cm. in size, which fall into a spacious s(ora<(e hin. 
From this it is conveyed by feeding rolls, an endless belt eon\e}or, and 
ft chute to the wet ball mill of the tlrondal type situated in the ujiper 
storey of the main building. At the same time \yater is allowed to 
flow in. 

Tl»o very simple mills are made up of bars and armour j)la((‘^, me 

metros in diaim'ter and metns m length, and eonlain liard Nltel bidb of 
various sizes up to 145 mm. lu diameter and Id in ih.' lolal 

weight being about 1 ton. d'hc mills are half full of water, and re\oI\.' .ii the 
rate of ‘28 n'volutions per minuti‘. About 2*7 tons of eiiide ore aie wmked up 
per hour, and the we;ir of the halls is about 1 kg pm (on of oiv jyowdend 

C)re charged in is gradually ground liner and liner by the Killing 
and falling balls until it is tine enough to How from the emitre (d’ I In' 
external haek wall of tlie drum with the .steady eurient of sand and 
slimes. 

The slimes How into two slime separators with slo]>ing sides Par 
magnets are arranged aliovo the settlers so as to inlliienee tin* sinfaec 
of the slimes. The dimensions of the tanks and tlu; rale of How of the 
Slimes and of the rising clear water are so chosen or adjusted tliat all 
^h6 fine granules contained in the slinu's sink on to the slojiing sides 
and How out at the bottom, as crude sandy concentrates, through the 
draw-otr pipe of a magnetic separator, while the finest jiai tides rise 
with the water and are drawn olf as waste slimes into a gutter at the 
front narrow side of the tank. Any line magnetic particles, hov\(‘\er, 
which may have been carried upwards aie retained by tlie upper 
magnet when they come into its magnetic field. Ultimately they hall 
up into small lumps, fall ofi‘, and sink through the water to the otlier 
concentrates. 

The sandy crude concentrates are sent to the No. 5 douhh.* magnetic 
^^parators of the Grondal system. 


- Each separator works with a horizontal electromagnet mounted in strong 
hearings. Several (about live) pole pieces radiate from the a.xle towards the 
lilOttom and front of the drum in such a maimer as to nearly toiicli its imior 
^face, and in this way a large magnetic field is produced. The drum consists 
® alternating lamellai of soft iron and copper, and is closed at both mids with 
K^de projecting rim and a disc bored with a number of holes (sec lig, 9, p. 92). 

^g^low the drum is a vat divided into a small l>ack and a large front 
by a partition which does not quite reach to the, bottom. The 
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fllimes flow from above into the rear compartment and rise up the 
partition, near to tlie bottom of which a powerful stream of water is 
introduced. This drives all the granules towards the surface so that 
they come into close proximity with the drum revolving al>ove. Since 
the lamella) of iron are strong magnets while they are in the magnetic 
field of the pole pieces, they attract all the magnetic material from the 
slimes. The immagnetic material flows along with the water over the 
two side walls of the vat into the outer tank provided with inclined 
walls. The magnetic ore concentrates, however, cling to the iron 
lamelljc, and on further rotation of the drum are carried to the limits 
of the magnetic field, where they are mostly detached by the combined 
action of gravity and ccmtrifugal force. If any remain adhering to 
the drum they are washed off by a powerful horizontal jet of water. 

The magnetic ore concentrates obtained in this way are caught in 
a box with inclined sides at the bottom, built at the front, and washed 
into the back division of the foremost drum settler. Here they are 
washed again and divided into pure ore concentrates and a middle 
product consisting partly of magnetic and partly of non-magnetic 
material. The concentrates are sent to one of the four shaking drainage 
tanks, and the middle product to a tube mill for further fine grinding. 

The tube or flintstone mill is situated below the magnetic separators 
in the basement of the main building, and in general resembles the 
German tube mills of Fried. Krupp Grusonwerk, ]\Iaschinenbauanstalt 
Humboldt, and others. 

It is 4 metros long, 1-2 metres diameter, is charged with flints from Malmo 
on the south coast of Sweden, and is driven at 25 revolutions per minute by 
means of tootlu^d gearing. 

The “middlings,” whose grain .size amount to about | mm., 
are washed with a little water through a down tube opening into the 
middle of the front wall of the mill, and are crushed and rubbed by 
the rolling hard flints. When it has attained the necessary fine state 
of division (iV nim.) it is carried out with the steady stream of slimes 
issuing from the other end of the tube mill into the pit of a neighbour- 
ing elevator. 

This elevator lifts the thick slime to the upper storey of the main 
building and pours it into a channel leading to a second vat with slop* 
ing sides, and provided with bar magnets as before. Again the finest 
waste particles are carried away by a stream of water and treated aft,- 
waste, while the coarser particles pass on to a second pair of magnetic! 

Piam riTfri f ■rni'n rnTnirll irn> ri * m I rr 'T tt. 4- o •nT-rttrr, mn- m mi-m, n 4 ) n r> m in, 



coMPLCTE BRiQUErrma plants, KiS 

‘ ^ magnetic iron ore concentrates. The .small propoitiiai of " middlings “ 
obtained is passed to the tube mills and lieuted over again 

The concentrates issuing from each magnctii* sej)ara(or flow to an 
oscillating iron draining tank (fig 10. p o;{). 

These shaking Luxe', ao^ trapr/mm shapnl m s*vtion, and, M.*\\ni from thn 
side, hav(' the appearance ef umapial M.led right aii^ded timngles, they aie 
mounted sons to he eapahlc* of r.oolution al.out the pins mi tlit' sides and of 
vertical dtsi)laeeinent, tin' front heing suspended h\ a cliam passing (om a 
hand winch, with a ratcliet arrangement nmimte.l elos-' l(» the ceiling 

When a sliaking drainer is full it is lifted hy the wineli ami eliain 
until the upper edges of the side xvalls and the liack edge aie in a 
horizontal plant'. Whilst the wet ort' eoneeiitiates now flow m fiom 
above through a funnel, the box is lifted a little and allowed to fall 
again by means of a cam keyed on to a shaft and acting on an angh' 
iron fast(.*ned to the back wall of tin' box, the action being similai' to 
that in a stamp Ijattcry. Asa le.sult ot tin'se impacts the (‘oncenti utes 
settle rapidly ami giadually till the hox with a veiy dense mass, wliih* 
the water lloWvS ovei’ the front (alge ol tin' hox to a lotaiy pump. 
The \vater rejecteil i.s perfect Iv clear. 

• The ('ccentricity of tlu* earn lift aimainis t<> I to '2 cm , while the speed of 
rot’itio'’ 18 .‘hi rcNoliitions per iniunte. 'I’lie c.ip,teity ol the liox is ahoiil 1 Ion 
of concentrates, the ehc.sl heing (puto tille<i altia ahout two honis’ steady 
shaking. 

W^hen the box is full the front i.s slightly lowered to allow the 
clear water on the surface to How away, after which the box is com- 
pletely overturned, and its contents di.schargiMi into a tiougli shaped 
tipping waggon pushed underneath It u.sually has to be imnoved, 
or the removal assisted, by band, sines* tlni mass is generally very 
adherent. The tip waggons are then di.scdiarged in the stock -room 
of the bri((uette factory. 

Tlie prepared concentrate is very pure, and is drained to sueli 
an extent that it feels just m(dst on balling up in the band, and is 
only moderately plastic. It contains about 8 per cent, imusture and 
67‘9 per cent, of iron, while the yield is about 87 per cent, of the ore 
employed. The iron content of the wa.ste material (“ afters ”) amounts 
to about 6 per cent, 

^ Ihnve . — With the excepti(m of tlui .stone bieake*r, which is mpiijiped 
' with a Separate motor, the whole of the mechanical aj^jjlianees (Ijand 
conveyors, ball mills, tube mills, shaking lK>xes, rotatory [aimps) are 
■ driven from a central motor obtaining its electrical energy from the- 
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power station at Liidovika, 10 km. distant. The 10,000 volt alter- 
nating current of the mains is previously transformed into direct 
current of 110 volts. 

Water circulation is maintained by a 10 H.P. rotary pump in- 
stalled in the motor house. The pump lifts the water into a tank 
in a storage tower, from whicli it is supplied to the various machines 
recjuiring it. Waste water (1100 litres per minute) is replaced by 
a 110 H.P. pump on the lake at a height of 60 metres. 

{!)} The Briquette Works (Plate III., and figs. 62 and 63). 

Snpplji and ComprcMto)^ of Ore. (JoncddraU’s . — The delivery trucks 
P (Plate 111., left), tilled with drained magnetic iron ore concentrates, 
pass ov(^r a short connecting bridge to the top storey of the press 
house, and are emptied into an inclined chute r, which causes the ore 
lo slide to the flooi* of the store A. This is situated behind and im- 
mediately above the presses P. Oi iginally there was only one press, 
Pj, and one chanm'l oven, Kj, in existence, but subseijuently a second 
press, \\, and channel oven K„, wen^ installed and put into operation. 

In the (Ircindal method of bimpietting it is only necessary for the 
presses to pi'oduce from the ore concentrates brick-shaped stones, 
which ai’c just strong enough to b(‘ piled on top of one another in 
waggons and tran, sported to the channel ovens without undergoing 
fracture For this pinqiose it is not neces.sary to add any binding, 
material other than the 8 per cent, of inoistuie existing in the con- 
centrates. 

The britjuelte press Pj was su})plied by Brefvens Bruk of Kilsmo 
in 11)05. It is constructed exactly on the principle of the Dorsten 
stone press (tigs. 19 and 20, p. 108), is driven by the 6 H.P. motor , 
(Plate HI , loft), and works with a hammer-vshajied drop stamp weigh- 
ing 400 kgs., lifted, and allowed to fall three times during each revolu- 
tion of the driving shaft by a three-lift cam. 

The ore concentrates are shovelled by hand from the store A into 
the charging hopper of the press, fall into a square-shaped mould 
frame on a slide, and are pushed mechanically over the mould in the ■ 
press table. At this moment the stamp, lifted by the cam with the - 
short lift, gives a weak blow to the mass and presses it into the mould ; 
below. Immediately afterwards the slide moves back, and the stainp^v^ 
now actuated by the long earns, with a lift of 160 mm , gives the 
two powerful blows, while at the same time the mould frame 
slide is being relilled. 






WMPLETE URlQUKrrrNn VlAmn. 

On the completion of the third blow a I'ftrr in (hi' Iow.m' part of 
lie precis lifts tlic block out of ilu* niuiild to tlic lici^^dit .)f thr tal,K> 



\yhen the slide' again moves forward and puslics the raised 
briquette forward, dlie cycle of operations is now repeated. Itacb 


p^iquette is removed by liand. as soon a.s it is pushed forward, by 
of a flat shovel, and laid on the waggons standing on the 
^j^^Ttn moving on the track (j^ close to the pres.ses. The crude 


Fiq. 62 . Conct?utrile store tad pre^.-' wiili iwo jrop pr«>o><^5. f.>r 'i.ag^ntuc inn-'^fre br^jaetl 



The supply of the concentrates to the presses by hand shovelling t 
necessary, since, as a result of its moisture content, tlie mass is 
plastic to slide by itself, even though it were conveyed into the chargu^ 




"COMiPLCTIE BRlQtJirmNa l»LANT^. 


Just bores a holo in the ihjihs without causing rontinnoua motion of the 
I material. Since the installation of the siroini juvsn. howevtu', the 
Attendant has been able to look aftta* both 

CuuKCUdUce oi (In' ('rn<lr Brujurths fti (hf- Clidini'l (hrn:^. The 
Kt|(]Uette wa^r^rons, with the low platform for this j)urpose,are '2 jiu'tres 
and ^^enerally consist of iron fiaines fillisl with ivriai'torv hiieks, 
mounted on t\\o pairs of wh<‘els 'I'heir const met ion and method 
H loadin^^ can he ;^o\thercd from ti^es. t)‘J and (i‘k 

The bri<jU(‘ttos aii‘ stood llat in inclined parallel senes a( (h'tinite 
distances fi’om each other on the platfoim of the waLjeon. t)ii th(‘ 
first layer laid down in this way a Sia'ond layer is placed, so that tin* 
%ri((Uettes of tli(‘ top la\’er make an aiii^le with those of the lower 
l^layer. The total load amounts to .stM) kes,. and the triK'ks so loaded 
are pushed one aft(!r another from the eential track //^ (Tlate III . left), 
first on to a travelliiii,^ platform mo\ in^ on the cross tiaek 7 ^ 'I'hey 
are then pushed on to th(' track //,. and thence to the opcniiie (d’ the 
channel ovens situated at the end of this track (lie li.d). 

Coh'inai t(>n of (he Hrofnf’itrx nt Cimunfl /•'a/’/e/ecs'. d'he (dianiiel 
ovens are heattal with [irodiK’cr and durm;^ continuous woikme 

are provideal with aii utiiutm'i'uptnl senes of full l)ri<|Uette wae^rf)nH. 
An oven o(> metres in len^dh wull uceommodate 2 -H wa;;eMiis, w'hieh arc* 
moved forw'ard periodically with the assistance of a (Jail’s chain 
situated in the ceiitn* of tin? track helow' them, and an‘ in time 
conveyed ri^dit throu^di tin* fuinaee. 

The trucks themsi'lves di\ ide the o\en into an upper and a lowtu* 
channel. (Jne end of tluc wa^^on is ^o’<)oved and the otliei- ton;^ojed, 
so that tlu'y can tit together and form a eas-ti/^ht joint both sides 
of the waggon are providc'd with wide [aojea-tions fitting into gioovcs 
filled with Siiiul on the right and left walls oi the oven d he air 
necessary for the combustion of the producer gas passes uiMh'rneath 
the waggon platforms in the direction of tlu'ir motion, and in this way 
cools their wdieeks and frame's. It thou rises in trout of the iirst 
waggon, moves in the upper part of the oven towards the eomhustion 
space, occupying about two-thirds (jf the length oi the chamber, and 
becomes heated by contact with the burnt britpiettes (s<‘e Plates II. 
and IIL). 

In the combustion space the stream of air comes into contact with 
Mike gas generated from English coal in tin* bottom blast producer G 
led into the oven through a shoit pipe. Ibniiig combustion a 
J^m|erature of 1300 to 1400^ C. is produced. The burnt gases meet 






(?fKe oncotmn^ waggons in the upper part of the chamh«f; 

-isHUe through tlic holcH/ (sections 111 -IV.) into the cross flue Q, to 1^ 
flrawn ofl’ by tlie chimney K. During the* pa.ssagc the ga.ses are cod^ 
down to i)elow 100 (/. 

(>ons(Mjuently tin*. ciMide bri(juettcs led into the oven, since they at% 
continually absorbing heat from the gases, get hotter and hotter aS' 
they ap[in)ach the comlaistion space. Here they are subject(*d to tb< 
highest temperai\ire, and on proceeding fartluT they give up a portior 
of their heat to the opposing current of air. They leave the oven a' 
alMUit the same teiUperatiirc as the exhaust gases reach the chimney 
nanu'ly, at slightly below 100" (1 

'the utilisation of heat is therefore very eflicient, the main loss 
being caused by tin* evaporation of the moisture (about S per cent.^ 
still coutained in the rough bri(|iiettes. When the oven is dealing 
with iron-ore eoneentrates and producer gas, as in this ease, the Coa> 
consumption never exe(‘edH 7*75 per cent, of the weight of tiie roasted 
hri(iuett<'s. 

of the Oreu . — -Each waggon i*emuins in the oven for 
about 10 hours, .so that a waggon load of fini.shed hri<|UetteH is wdth- 
drawti from the oven (!very 40 minutes. In 24 hours, therefore, 28‘8 
tons of finisluMl hrifjuettes are ])rodue(‘d. (I'he loss in weight by 
ovu[)ora(ioii of tin* woitcr eontc'ut bus not been taken into account 
here ; it will, in any ease, he partly replaeisl by absorption of oxygeQ, 
owing to oxidation of tlie luxated hritjuettes (see below).) This output 
is eom])anitively small. In the brochure of the Metallurgiska Patent 
Akiieholaget, Stockholm, “ Enrichiss(*ment et briijuetuge des rninerais 
de for. ' tlie output of a (Iroiulal channel oven is given as 110 to 100 
tons in 24 hours. It varies according to the nature of the ore appli^ 
and the degree of the desulphurisation etfected, hut during normal 
working it c’an he taken that a waggon load of tinished bricjnettea ifi 
removed every half-hour. If such conditions existed at FlogWrget, 
the daily output of an oven would amount to about 38 tons. Th^ 
object of leaving the ])ri(jiiettes in the oven for a further 10 minute 
is to remove by roasting as much as possible of the relatively 
sulphur content of the concentrates. ' ,4 

, ♦ Furthn' Treatment if the Burnt Briijmtte.s. — Each hot wagg<p 
drawn from the oven is pushed by means of the travelling platf^ 

' moving on tin* track (/. (Plate 111.) on to the wharf tnick (Jq rum 
along the front side of the oven liouse. Here it is gripped by a | 
l^^ohain carried on the rollers r and removed to any desired 




driven by ^he same lO-H.P. motoifc drivin^j the oife iuiiida 

"^'pven. ^ 

^There are holes in the wharf track so that the trucks can h(‘ cooled 
m below. The hricjuottcs are picked up one hy oiu' Ity nicaiiH of 
^cial ton^^s and either throw n or laid on the store situated in front 
the wharf. They may he loaded into i ail way ^\a^'^^;()ns only when 
ite cold, the operation being ettei'ted by hand. 

The biTjUette.s are not sold to outside firms, hut aie s(‘nt exelusiv(‘ly 
the somewhat remotely situated small blast fm n.iee plant ownrd hy 
.e^proprietor of the tdogherget w ork*-. 'Idiey arr (lum smelted with 
iiarcoal. 

(('S of (!>(' Fnu^hed t)/v» lirniufiU.'i d’he finislii'd l)ri<|U(‘tteH 
low that they have been uniformly and thoroughly calcined without 
aving been fuH('cl (U’ sl}igg<‘d. Some ai(‘ partiall}' free fiom eracks, 
‘.hers are penetrate(l hy cracks. (MTasieiially the edges and other 
• ortions are somewhat broken. th(‘ latter faults being of((‘n traceable 
o the worn condition of the pre.ss stamj> and moulds t'or transport 
nd applieation in the blast furnacf^ they have not to lulfil ji great 
leal, although cracked hri(|Uettes are naturally mueh more easily 
)roken and disintegratcMl than absolutely dense stones. 

With regard to contraction, it i.s worthy <»f notice (hat the burnt 
irioks have somewhat smaller flat si<lcs than the \V(‘t hri<|Ui‘ttcs 
'145 X 14-.-) instead of loO ■ loO). The thickness, letwevei-. is not 
lecrcase<l, hut has rather increased from fiO mm. to uhnut. HO mm. 
die colour is daik grey with a tinge of re<]dish . the stieak is dark 
fheny-red. Ihsiuilly the hardness and strength are high. <‘orreHpond- 
ng to the similar properties of good (’linker bricks. 

Jii arldition to these properties, special mention must lx* made of 
porosity of these hri<|uettcs. It has In’cn shown hy expeiiment 
bat strong, dense Cintndal hrif^pietU’S are capable of ahsorhing Ixitween 
SO And 24 per cent, of their volume of w’atei- (H(ie fable on p. 101). 

' Tlie iron content of the calcined Floghcrget stones is given a« 
p to 65 per cent, on the average, although it (jften rises up to 
18 per cent. The magnetic iron-ore concentrates of the crude 
briquettes are probably converted into a higher state of oxidation, 
is confiniied by the change in colour and streak, and also by 
that the strong magnetic properties of the concentraU’S and,,^ 
fyttiburned l>ri(juettf*N completely diwippear afUu* calcination. 

sulphur content of the finished hrhjueUes never amounts to^ 
a few thousandths per cent. 
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SUMMARY or THE POWER REQUIREMENTS. ATTENDi 
REQUIRED, AND THE INSTALLATION AND WORl 
COSTS OF THE PLANT.' 


Power Requirements. 


A. /)/vs,sui// Phnit. 


1 HtolK* bi rakrr 40 H J> 

1 licit (‘(juvryoi- ... 1 

2 hall inillH ((‘adi V) IIP) . 00 

1 iuhc mill 40 i 

1 (;l(‘vat()r . 2 

1 rotatory pump .... . 10 , 


111 - I I ''ft^’h I to 2 1 
4 sliakm^" l»o\c,s ^ ^ ^ ^ asora^o* total li 


(.‘'])t‘cial II 


.^lalM mol( 


'I’otal . . IS!) 11 P. 


Ik Ih'iifin'd ni<f Plant 


1 press 



t; II 1 

2 fans, 

each of .0 1 1 . 1*. 


10 .. 

2 (Jail ( 

'hams ( mo\ rd | 

l>i‘i iodieall\ ) 

10 



d'otal 

2() 11 1' 


'I'lif tntal h r A ami 11 is lS!)-f 20 21.“) II 1’. 


A ffe)i({a Ills, 

2 miMi for till' .stone breaker 

ma^netie .separators ami other tlre.ssii 
pre.ss supply .shop, 
presses and loading hiiipirtte 
"as producer. 

[ 2 men unloading linished hriijiU'tte.s. 

'hotal . 10 men per shift or 20 men pei- day. 

In addition there is one works manager and a repair mech 
makiii" a total of twenty-two men. 

'Die wages of the workmen average :t kronen (IkdO M.) per shit 


IL' lu 
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Ck»at3 of Installation. 

A. Cosfs of Instolhioj the Uressaoj J'lnnt. eerhnlin<j the Klertrir 
Poiver riitnt. 


Foundations and buildings 

17.100 knmen. 

Sbjne breaker and mills . 

. :n -200 

Magnetic separators and their elect lii* plant 

1 1 .:i 2 o 

Shaking lK)\es, wntm- and slime piprs 

t>,200 

Erection of machines 

2 tso 

Kailways and waggnns inside the binldingN 

2,:u;o 

Wages and hoiioranuni for the mastei' bnildm* 

:i74o 

Total 

74,1-00 kronen 
.Sd,d2H mark.s. 

1). 1 nsfi((l nil/ the Jirtijttelfe 


Hrinuette pi(‘ss 

’kSOO kioinui. 

Oven and chimney 

do. 400 

Gas jiroduccr 

.4,150 

W’aggon . 

HliOO 

Motors and traiisniission 

I.SOO 

Buildings and sundries 

. 17.4SO 

d'otil 

t)r),5.40 kioncn 
- 7d,d04 marks. 


The total of A ainl B— kroiuMi - l.‘)(),722 inarkH 

To this must l>e added the costs (»f installation of the electric 
^wer plant, the rotatory pumps and the fans, which should come 
mder A, and have not been taken into account in the al)ov(‘ cost 
heet. Including these items, the total cost of the dressin^^ and bri- 
[Uetting plant amounts to alxmt 175,Ot)b kronen or Ihd.OOO marks. 

Costs of Workituf. 

The total cost of production of a b.)n of finisluid bri(jUettes, inclusive 
I naine costs, sinking fund and inter(‘st on the cost of installation 
10 per cent.), is given as 14 kronen ( = 15-(i<S M.). 

Of this the pure bri(juetting Ci^sts may l>e put d(jwn at d kronen 
?»3*36 M.). 

Metaliurgiska Aktiebolaget give the following detailed estimate 
jl lUl^^briquetting costs : — 



jatxqneitmg uosts 'per Jan of JJnquettes 


(ttxcluHive of sinking fund and interest on capital). 

Wages — 

Kronen. 

Foi' transport to press . 

. 0'd2 

pressing and laying 

l)ri({uetteH Ooh 

„ gas pnxluetion 

. 0 01) 

^ - - 0-97 

P(jvver machines . 

. 0 01) 

, Ooal {7‘74 per cent. of the wei<. 

htof hrifjuettes) 190 

Ue])airs-- 

To the press 

Wagt's . 

. 004 

Materials 

0 09 

0 07 

1 o the ov(‘ns - 

W’ages . 

. 009 

Mat<‘rials 

, 00(i 

0 01) 

1 o the waggons 

Wages . 

. Oil 

Materials 

. O'K) 

0-27 

Other costs . 

. 045 

Total 

. 2 94 krojien 
= 9 90 marks. 

The costs of dressing (excluding sinking fund and intei 

pital) per ton of crud(‘ ore arc given tis follows. — 

Stone hreaker — 

Krunen. 

Wages . 

. O-Oo 

^laterials (wear) . 

. 0 00 

Power 0 

. 010 
0-21 

Rail mills— 

Wages .... 

. 008 

Wear of balls 

. 012 

„ Iwvrs and plates 

. 0 08 

Other materials . 

. 008 

Power ‘ .... 

. 0-35 

.0-71 


‘ The costs of uutiaiisfornied electrical energy at the JuoUjr shaft || I 
)T^M.) per 11. P. year. , r 




Wages . . . ' . 

0 01 


■ Wear 

002 


* Power ‘ . 

0(17 




0 iO 

ngnetic scparatidii - 

Wages . 

0 05 


Material 

0 04 


Power * 

OO.’l 




0 12 

hter consum]>tion . 


0 1 1 

^..^anspoit and sundry ojH*rali(>ns inmd. 

• tin* 


works . 


(IIS 

JupcrintfiKh'iicc and sundiit's 


(1 01) 

'Potal 


l o’J kioncn 


I 7 


an ,,ut al>o\v. (!„• y\M ,.f n»n(v„(rat.-s anaainl.s 

V cent, of the ciudc on* treated, flir costs of divssiu^^r per- toi 
Ptrat(\s aiiionnl to — 

i:)2 * lot) 

.j, - - 4- 1 1 kronen or f*t>() marks. 

^ow 1 ton concentrate, s ^dve approximately, thou^di soim what lews 
3, 1 ton of brii|u-tt<?s, so that the sum of 4' 1 1 kromm can l«. taken 
approximately ajiplyine to 1 ton of hi i.|uettes. 

4t an estimate of 10 per cent, the <le.hice<l for the sinkiiiff 

t and interest on the capital co.st of the complete dressing and 
•juetting plant (17.), 000 kionen) is 17 .500 kronen per annum, which, 
i a daily output of alx)ut 20 tons of hriipiettes for .‘iOO days of the 
, . 17500 

1^, works out at oy y ^ kronen or 2'2'1 marks per ton 

briquette.s. 

The mine costs at the works aie given as 2 kronen ( -2'24 marks) 
ton of crude ore, with tiie possihility of a reduction to 1 krone 
rj2 marks) after the introduction of a b<jring machine. With a 
^ cent yield of concentrates, the mine costs per ton of concentrates 
i ^ ,2x100 

kout at - -- 5*40 kronen ( ^6 05 marks). 

np, the total working costs per ton of hrifjnettcs are aa 


• See footnote on p 174. 
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Mining costs 6’40 kronen. 

Dressing costs . . . . ^ • 4*1 1 „ 

Bri(jueUing costs .... 2*94 

Sinking fund and interest . . 2‘0() „ 

Total . . . 14 45 kronen ( ^ 1GT9. 

f - 

a total which is in good agreement with the approximate figure of 14.. 
kronen per ton of hriipiettes given by the works. 

The proprietor assumes for the purposes of calculation that the , 
value of the bri(juettes charged into his blast furnaces is 17 kronen 
per ton, 

Kor (snn pari son, some figures obtained by A. Johannsson^ at the 
Sandviken bri(|uett(i works, erected in 1905, are given here. 

III. Sandviken Magnetic Iron Ore Briquette Works. 

91ie chamud oven is 52’5 metres in length, and is lieated by means 
of blast furnace and producer gas. The coal consumed per ton of' 
bri(|uettes amounts to 5 04 per cent., of which T3() })er cent, is assigned 
to the blast-furnace gas. Ifi to l«S waggon loads (each of about 830 
kgs.) of briiiuettes are obtained per shift, giving a weekly output of 
190 to 210 tons. 

The bri( I netting costs, e.xclusive of sinking fund and interest, 
amounted, in 1907, to:-~ 

Diri^ct working costs .... 2*59 kronen. 

For repairs ()‘39 „ 

Total . . . 2'98 kronen ( = 3*34 M.), . 

which are almost exactly the same as the Flogberget costs. 

IV. Purple-Ore Briquette Factory of the “ Helsingborgs 
Kopparverks A,-B.” at Helsingborg (Sweden).^ 

The bri(juette works forms a portion of the large copper-extraction' 
plant of the alwve company at Helsingborg on the west coast of Soufcn J 
Sweden. In this plant the export pyrites, obtained and dressed at the^ 
Sulitjelma pyrites mines in North Norway and transported in 
company's own pyrites boats, receives its final treatment after it 
first given up the greater part of its sulphur content during roastjnfe 
for the production of sulphur dioxide in the paper factories on the 
coast of Norway. 

' Jernkorntarets Aunaleyi^ 1908, Noe. 6 and 6, p. 400 and p. 434. 
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burnt pyrites constituting the residue are ii;(ain loaded into 
^^CO(^kSting ste^iitiers and tninspurtod to the HeUini^lKU'^ eopjHM’ works. 
^Ile^e endeavours are lirst made to recover the silveV and c<>[){)er con* 
t^Ots as completely as possil)h> 

j,":* , this object tile residue IS ro.ist«*(l with i^roimd common salt 
m tall shelf furnaces with e<uitnmous rahhhs for (he purptist^ of 
^blorination. The material is then li\i\iated with water and the silver 
jprepipitated with potassium iodide (('laudet s pioeess). while lie* copper 
4s aubseijueiitly precipitated as “cement by means of nielallie iron. 
The cement copptu' eontains al)out iSI) jiei- een( ('ii and is melted in 
double reverbcratoiy furnaces to relimsi eoj)pei of pm- cent, 

purity. About ‘2tK)() tons ol diis material an* produee(l evei\' y»'ar. 

The powdery residm; fumi tlu; copper liMviatioii is called purple 
, ore, and consists prnieipaify of ovale of iron. It is storrsl m slasls in 
order to become air-dried, but in the pnoailin^^ moist climate .still 
retains 18 per cent, of moisture, it usually eoulains (il pei cent. Ke, 
0T5 to 0'20 ])er cent, (hi, 0 28 jier cent. S, and 0 01 per cent \\ 

The main e(iuipmenL of tla^ brapu ttin;^^ wau'ks ('(insist.s of thiee 
Sutclitte prossc's, three older drop pressr.s (ia»w only aetin;^^ as reserves), 
three Grondal double rovau'beratory furnaces, with two llild piodueers, 
which stand in the open at the sid<‘ of t!a* fui naee housr and ai e jackebsi 
with tarred sheet-iion covers 


The construction, etc, of the Sut<‘liti’e piesses are deserilxsl on 
122 et srif., and illustrati'd liy li; 4 s 80 to ;tS, while they aie eompan'd 
with drop jiresses on p. 12!h At llelsin^hor^ the output of a Sutclitre 
press per minute is 24 hriipiettes. each wei^diiii;^^ 4 k;;s , lapial to 1440 
briquettes per hour, or about 18.000 52,000 k^rs. per day of nine 

■working hours. Each jiress re(jUireH the attention of one man for 
feeding and four men for the removal of la ii|uetteh ’from the mould 
tabl^ for their piling <ui briquette trucks and lemoval to the oven. 

The period of burning la.sts al>out nimt boms The linlHlied 
brhiuettes have sliarp edges, are free from cracks, and are dense and 
^^trbng, but very porous (see tig. 4 (2)) , their iron content amounts on 
average to 62 to 68 per cent., with 0 l‘j per cent. Cu, 0 0(> [kt cent, 
and 0 01 per cent. P. 


L ^ Comparing this composition with that of the. jjurple ore previews to 
jbriguetting, it will be noticed that the iron corit^mt has been increased 
i 2 per cent,, the sulphur content has l.)een diminisbed by 0'2 per 


sfcinilhlifhile the contents of copper and pliospliorus remain about 



, . The quantity oi briquettes passing through each oven /oil 

alx>ut To ions, giving a total daily output of approximately 

or a monthly output of (i750 to 7000 tons of briquettes when the’ti® 

are kept in continuous work. ' 

'J’lie staff of the brifpiette works consists of twenty-three 

tributed ovej three eight-hour shifts, and in receipt of an average 

of 4*25 kroru'n (4*70 marks). ^ j 

Tlie coal consumption amounts to 8 or 9 per cent, of the briqu^ 

225 X 85 . ^ 

production, conseipiently to - = 9*12 tons per day, all of which 

obtained from Kngland. In 1906, 1 ton of coal cost 15 kronen (1( 
marks). With a daily production of 8x75 = 225 tons, 1 ton 
briquettes has assigned to it the following costs : — 

, 23 x 4-76 , 

In \va;;('s 0 -19 marks. 

22o 

, , 10-12 16-HO , ... , 

in coal — ---- 1 -43 marks. 

22o 

No further information as to costs have been obtained. The sale ' 
bri(piett(is is limited to Kngland, and in 1906 the selling price was 2! 
( = 22-44 M.), and the freightage 5s. (5*10 M.) per ton. 


V. Iron-Ore Briquette Factory at the Alquife Mines and Railw? 
Co. Ltd., in the Province, of Granada, Spain. 

Th(' complete plant was built in 1908 by Messrs Sutcliffe, Speakihl 
^ Co, litd., of Leigh, England, and is equipped with three Sutclij 
presses and six (Irondal ovens for a daily output of 150 tons. 

It consists of four main parts : — 

1. Sieving plant with loading of coarse ore, 

2. Mixing and compression plant, 

8. Channel oven plant, and 

4. Briquette loading plant. 

Sieving and Loading Coarse Ore , — The ore, obtained from-§y 
workings, is for the most part fine or dusty, is usually dry, and r 
no further treatment beyond sieving for the removal of the coa: 

This is effected in a sieving plant capable of working up 30G 
^day of ten hours. It is equipped with automatic, piano-wl^ 

; which hold back anything larger than 7 mm. This coarso^M 
jftaken up by two rising band conveyors and carried to 



. '-■ -' -fr. ^ : ' ■ X ''r% 

B fecmf^ed to a storage bin of 500 tons capacity by means nf ^ 
or. From this bin it is carried to ^le proas house by a second 
The band conveyor and elevators are driven by a 15 
motor. 

^i^ie Mixing and Comp re as ion Plant has an output capacity of 
^Jions in ten hours. A worm conveyor arranj^ed above distributes 
ore into three diirerontial mixers provided with double sliafts. 
H^ife it is moistened if necessary and thoroughly mixed up. From 
P^mxers the ore slides down inclined chutes to the feedin^^ pans of 
simple Sutcliffe Emperor preKS(‘s. 

r^ 'The freshly pre.ssed blocks (254 \ 127 mm.) are laid by hand on to 
j^quette wat^jgons for the channel ovens. 

excess in the delivery worms falls at the end on tn a band 
fkch conveys the material to a second worm conveyor 'I'his transfers 
^t'\to the first elevator, whence the material passes through the 
^htit again. 

' two electric motors, each of 100 11.1*., drive the conveyors, mixing, 
^nd press appliances. Only one is in use at a timi*. the otluT iKung 
kept as reserve. 

i* The channel oven plant eotiMints of six (Irondal donhlo reviTlx-ra- 
fefy furnaces with two producerir. Each oven lias a daily output 
i}f' 25 tons of briquettes. 

'Loading the briquettes on rail is etlVeled by a rising band conveyor 
$t phute. 

the coarse ore, the briquettes are railed hi the coast and 
;^bped to England. 

" electrical energy necessary to drive the inoUirs is obtained from 
lifdifltant water-power plant. 

p ^A^tnilar plant is in the course of erection for the (.ompania Mincra 
‘ I’Sierra Menera in Spain by Me.ssr8 Sutcliffe, Speak, nan & (Jo. It ,s 
pded to install seven Emperor presses at this plant. 



SECTION VII. 

COMPLETE AGGLOMERATION PLANTS. 

FELLNER & ZIEGLER SYSTEM OF REVOLVING TUBl 
FURNACE AGGLOMERATION PLANTS (figs. 64 to 76), 

'he few revolving tube furnaces existing in Europe for the agglome 
ion of ores, etc., have for the most part originated from Feline? 
iiegler of Frankfurt a. M. 

Tins ronowiicfl linn has made a speciality of the construction of rovoh 
iil)ular furnaces and other plant for the manufacture of cement for Bev 
ears, and has made j^reat [irogress in tlie construction and perfection of 
lOthod of calcining. In addition to tlioir factory at Bockenheim, they pos 
laige expenmenUd station with laiforatory. 

The method is carried out in furnaces similar to those used 
:ement manufacture, and generally the bring is effected by ineani 
:oal dust or producer gas. 

The normal arrangement of a complete agglomeration plant on ^ 
)rinciple, with two tube ovens and coolers, coal driers, coal mills, J 
)ther accessories, is shown in figs. 64 to 66, while special detail^ 
llustrated in figs. 67 to 76. 

Agglomeration Furnace. — The linely ground material is sup|) 
jontinuously to the upper end of the tube furnace, consisting C 
very long drum made of wrought-iron plates lined with refra^ 
bricks. It is inclined at 6 : 100 to the horizontal, and slowl^re^dS 
3n pairs of rollers. As a result of the rotation the material 
rolls and slides through the whole drum towards the lower end, 
into contact with a counter-stream of hot gases, which graduaU^^ 
its temperature, dry and calcine it. The hot gases are 
blowing finely ground coal dust or producer gas with 
quantity of air through the opening in the lower end o| the 
toeans of a jet fixed in a steep upwai-d direction on the 







point whet0 the flame striVea the ttilfotrial i« fhoit^ 
heated, resulting in the latter bccoining white hot and plastic. 






point to the lower end of the oven the temperature falls rapidly, 
S^materia! balU up to egg- or ball-flhai>ed lumps in this region. 
I ^fo4v« roll from the lower end of the drum in a re<l-hot state, and " 
^^^ijjpper end of a lower drum known as the cooling drum. A... 

(cooler) is similar to, but narrowet and consid^^ 



ibly shorter than the ^ealeming arum, at 
inclination, but in the opposite direction. By its blow ro^ 


[mi 






gradually conveys the material through it and discharges 
end. The material is cooled to 60 to 60 ® C. by the current of ^ 
ing through the open drum, and can be conveyed 






^^^naflinbergwerke the agglomerate discharged from the lower ^eud^ 
^tjie ixkhe furnace is first allowed to heap up in «n open storage 
j|^ and cooled by the surrounding air kdore being taken away in 
tippjng waggons and emptied into railwav trucks, wheio it is 
Ifpehohed with water. 

' Section c d 



-■’ The chief difllc^ulties of a-l< -.'ration in lula.la, furuacH consist 

#iS'90 arranging and work.ng the plant that the n.ateria on ly Hoften, 

flame and does not fuse ether wholly or Hnp.rl.nal y_ ihui 
KftraW hinder the penetration by re.lueing gases in the 

U) Therefore continual care imist be taken to maintain th 
S£t. conditions in the flame, dotennined by experiment on th. 

under treatment at the time. • i i ^ 

the aid of the arrangements described Is-low, it has b^t 
to master all the difficulties^ at the works, wlierc the methpc 
for some time, and to obtain by ^careful workin| 





flfeifect, Sia¥d, aiid 

it is impossible to completely prevent, the formation djf 
fused material 'on the oven lining in the hottest or aggloiherat| 
zone, and it becomes necessary, after continually running the 
for peritxls up to ten days and nights, to stop the working at 
remove the obstructions which diminish the sectional area of k 
tube. The fui’nace is then ready to be used for another similf 
period. 

The principal dimensions, etc., of the various agglomeration at 
cooling drums which haVe been built or proposed up to the presei 
time are given in the following table: — 


Kiti'J of Dinm. 


No 

Jalcinin^'(lnim / 1 
or I 2 

agglomeintino; j 3 
furiiftccs. I 4 

pooling (1 nun . | 


Du. 

Length 

icfics. 

)ll(‘t lOS 

1 0 

i 30 

2 

30-35 

3-4 

i 45 

3 

60 

1’4 


2 

20 



The mantle of the drum consists of lengths of iron tubes, each 
metros long, bound together by means of iron bands. N 

Advantages of Large Drums.— The smallest calcination and coolin 
drums (No. 1 of the above table) have only been supplied to tjie ver 
first installation on the (Continent for the agglomeration of iron ore 
and similar products, built in 1905, at the ironworks at Trzynietz, 
Teschen (Austrian Silesia). In spite of numerous stoppages under th 
prevailing conditions, they worked so well that in 1908 a second calcim 
tion drum with cooler and accessories was installed. With a lengt 
equal to that of the first, the second drum had a diameter of 2 m6tf^ 


.Considerable advantages were noticed during its use: the’ outpd 
almost doubled, as will be seen from the last column, and, fuid^fre 
d^he'working period was increased from five (in the case of ihfm 
^etres drum) to ten days before it became necessary to dresa 
SDhiSsineans an increased life of the furnace. ^ 


^s‘''*’'The increase in the output needs no further explanatioti. ' 
g The extension of the working period is explaiued^b5r 


Iftjortiiation of internal fused deposits does^^iiot haye|i^| 
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effect in the dnn;n of area of section. Again, tlie 

litils of the lining are* farther away from the jet of flame, and can^ 
^ereforSi undergo more cooling during rotation. As a result, the 
tdaiOn of the material is not favoured t^) the same extent as in the 
^rrower drum, whose lining remains at a white lu'at c<»ntinuously, 

This factor is of equal importance in tlie incn'ased life of the lining, 
^hich is also contributed to by the fact that the periinls in which work 
Si stopped and the furnace e(X)led down for tlie removal t)f obstructions 
l^e much less numerous. It is im}>ossiblo to avoid damage to the 
llping during these operations. 

As a result of these experiences, later agglomeration furiiaccs have" 
been further increased in diameter, and in the most recent plants the 
length has also been added to. The largest dniips (No. !• in the alnwo 
table), of 8 metres in <liameter and bO imdres in lenglli, an' at j^resfuit 
only built for, and have only been t<‘8ted in. the cenumi induHtry. 
Fellner Ziegler, iiowev(‘r, maintain that they are ('(jually suitable 
for the agglomeration of ores, and already intend to install them in a 
new plant to be erected in England. 

The weight of one of the largest tube ovens of this destTiption, 
‘including the material to be ealcimMl (assuming it to Is' cement) is 
about 300,000 kgs. in the working up of oivs'and similar producU 
the weight would be correspondingly greater. 

^ The lining consi.sts of very refractory rnnb'rial, and pn-fentbly of 
fifebrick. It is recommended that an additional thin coating of the 
toaterial to be treated be fritted to the inner wall of the lining. 


Mounting and Drive.— At each end and in the middle the drums 
lire fitted with strong steel bands each mounted on two pairs of rollers 
IXpnjjttfed in tigs. ()4-b(>), otherwi.se they are left quite open. The roIU 
brick pillars, and can he adju.sted by means of w’row spindles, 
providing a means of compensation for the downward motion of 
IjlP drum during rotation, and of moving the drum upwards when 

;boca«ion arises. ^ 

control a round thick friction disc is mounted 

K et tD the inclination of the drum^lsdow the lower pair of rolls' 0^ ^ 
]^;^ral support. Tlie disc is mounted so as to l>e capable of revolu- 
I i strong pin at right angles to the axis of the drum and fited 
l^in definite distance from the central band in such a way that ^ 
llpr'is almost in contact with the edge of the disc. On the V 


dowpward^ motion of the dyim the two come into 

^ cau^ to rj^volve. M soon as this is observed udj^| 



iiient i» utme % of {ha s])mdl® / yjhe 

its pivot can only withstand low pressures, which if allpw^ 
will quickly shear off the pivbt. 

On each drum a spur-wheel is mounted near to the centra|J;^ 
band, and is driven from a common motor by means of a piniop;>tM 
bevel gearing. 



Fio. 67.— Diagrarmuatic loiif'itudinal section of a drum calciuer with revolving nozzle. 


The supply of raw material is suitably provided by means of e 
iron storage bin arranged above the inlet end of the drum calcin^ 
The bin (fig. 64) is cylindrical in its central part, and a dust-tigl 
connection is made with t^ie lip of the elevator or by means., ( 
a conical head and a down tube. At the bottom it is hopper shape 
^ and the accumulated raw material is supplied in a coi 

© tinuous uniform stream through a bent downcomer 1 
a small supply hopper and inlet chute. 

Coal Dust Firing. — A revolving nozzle a (figs. 6^ 
71) — Fellner & Zieglers Patent (D.R.P. No. 154,02 
Class HOc ) — is used for blowing the mixture of coi 
Fio. 68.— Sketch of dust and air through the lower opening of the drfi^ 
Smwlc^nerand This invention, first designed especially for the cem^ 
^ ^nozzle. industry, takes into consideration the fact that 

material does not occupy the lowest position in the drum during 
^ion, but its surface is inclined as represented in fig. 68. 

* The angle of inclination depends upon the velocity of rotation 
nature' of the material. 

Consequently the jet of flame is not directed, as formerly^ 

‘ the bottom in a vertical plane, but is rather projected so 
5 |ilanie at right angles to the surface of the material to be 

It :the opening of the nozzle be made flat, the 



pSite: tOv wi^ ^irt of the mAtorial which it ii detdred to heat to a wy h%ij 
by me^ns of the rotation appliiiucca to i>o do<*cribod below, la 
l^ihis way a longer heating zone can bo obtuined, and the dainago touted bjf 
" ^ ' of the flame on either hide uf the material can bo elfeotivoly 



* 'Tfhe angle of inclination of the jet of tlaino can bo varied with 
sthe conditions, and its section *cjin also be varied by the clioico of a 
J^ltable nozzle. 

One design is illustrated in 
’^figs. 67 to 71. Fig. 67 represents 
„ a longitudinal section through a 
drum calciner, fig. 68 a section 
"on the line 2-2 through the drum, 
fig. 69 shows a plan, figs. 70 and 
"71 represent vertical and cross 
^;iections through the nozzle appliance, 6gs. 72 and 78 show a plan 
"{partly in section) and a cross section thn>ngh a form of nozzle with 
variable opening. 

q> is the mouthpiece whose cylindrical portion <i can be revolved 




Fig. 70. 

*Fio 8. 70 aiid 71. — Arrangement of nozzle. 


Kig 71. 

Vertical and croiMi Hectioua. 


spindle c mounted in the housing di Mounted externally on* 
i^^Spindle c is the lever e, whose link piece / is drilled and tapped' 
d screw spindle of the hand-wheel g. 

WM^ns of this an-angeinent the mouthpiece of the nozzle cap 
P^Jlgled to any desired angle in the housing d. This is made i|p 
nulaF plate h, fitting into the ring i, firmly fixed to Ibhe fife 
^ A^has a certain amount of play in the rifig 

li.£M jrabDiv tube Jb ^nled to the housini? d in such a i|^y jbi£^ 



m mqpmm Am 

the l*tU)r can be rotated through A complete 

handle I or some other suitable arrangement. ‘ * * ^ . V 

In figs. 72 and 73, p are wings capable of revolution about 
pivots and of side adjustment by means of the two screws r and " 
The results of using rotating nozzles is the best that can be coi^ 
ceivcd. At tlie commencement of a new period of working the nozzll 



Fio. 72.— Armugeineut of no/,zlo with variable opouing. Tlan and section. 


is adjusted so that the flame plays at right angles to tlie inclinec 
surface of the material at a point about 5 metres from the front enc 
rof the drum. As the forftation of fused deposits in the hottest zon< 
increases on further working, the nozzle is adjusted to a more anc 
more horizontal position, and the flame directed on to the fresh materia 
behind the ring-shaped fused mass. 

The conditions for the production and uniforh 
maintenance of the necessary high temperature, h 
the flame (1200-1400'" C. according to the natur 
of^ the material to be calcined) : application p 
a suitable kind of coal in the form of a meal p 
uniform composition and uniformity of^finenes 
(or a suitable gaseous fuel) and its injection.' 
uniform quantity in admixture with the ppr?^ 
proportion of air. . 

The most suitable coal is one of th^ 
2^itedi long-flaming vaiiety containing little ash, such as, for e^i 
Westphalian seams. Anthracites 



fflQ, 78 .— Arrangement 
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liard pit coals and cokes are much less suitable. However^^'^ 
very high fuel consumption (see below), which is 


with th6 high working costs, it is j 

^ o'* to » - i-- 

femtible kinds of coal, but, under certam conditionp^ Miti^ 
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For example, at the Tnsyniotz agglon^eration plant mentioned above a 
mixture of 60 |)er ccjit. (x>ke dust (from the waste pro(^uet^i of the wurkti’ coke, 
'ovens, otherwise of scarcely any value) and U) per cent. dust (from the 
gaasiy fine coals of the not very remote Karwm coal pit belongin}; to the game 
company) are nmi for bring. 

A high content of aslt is a disadvantage, inasmuch as it not only 
•decreases the calorific power of the fuel, but at tlie same time pro* 
motes the formation and growth of the fused deposits, this action 
increasing with the size of the particles. 

Partly on this account, but mainly to piomote ease of ignition and 
complete combustion of tlie fuel in a small spaee, it is lii'st necessary 
to grind the coal to the finest possible state oi di\ision. 

Preparation, Size, and Injection of the Coal Dust or Mixture 
of Goal and Coke Dusts.- The coal and p(*ssihle ct»ke smalls must l>e 
ground until the \\bole of the particles will ]>asH thiougli a sieve of 
,70x70 = 4900 mesh per s^p cm. It must thmvfoie Ih« well dried 
previously. 

The hot ovens and drum dryers ol Peii y t!v Ih'ckiiig of Dortmund; 
those of the Zeitzer Kiseugiesserei, described on p. HO ct stij f)f Voh I.; 
the drum driers of Moller Obufer aiuf of Kellner iV Ziegler, etc,, 
described alKjvc, are admiral.ly adapted for the drying of moist coal 
and coke smalls. 

In the agglomeration plant illustrated in figs. 04 to 00, a Kellner k 
Ziegler drum drier of I metre in diameter is installed. Jt is ebaiged with 
wet coal from an elevator hy and an ineline^l sbeet*iroii chute. Below the 
completely bricked drum a coal tire is Imilt, the hot gases of which play 
on the outside and are then drawn through the drum to the chimney. 

‘'.From the drum the co<il is conveyed to a charging hopper (figs. 64 
to* 66) by moans of a worm conveyor and elevator and thence 
ito the double coal mills. These consist of two horizontal drums sitU- 
aM one above the otiier. The coal chai ged at the left end is worked 
up in the upper drum by 8U‘el balls 4 cm. diameter, and the co<irfl|6 
tn^ is transferred to the right-hand end of the lower drum, ground 
tbvthe finest possible state of division by scrap iron, and discliarged at 
ihialixittom of the left-hand side (fig. 65). 

At the Giessen brown-iron ore mines agglomeration plant, Weatphafiats 
gas ccMils (maximum size 6-7 mm.) are finely ground by menUi 
dlSlCill^g roll mills running at UO to 200 revolutions per minute,, 

of working i# .wy effective, but the dust developed U. very troU)»8 
the very fine sieves are apt to be damagerl by 
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chipB or other forei^ bodiw, andtia eoon a«’ holw Or 
lievo ft prfxluct of irregular fineness roswlts. ^ 

A short worm couveyft the dust to a third (topmo^) 
which shoots the fuel into the upper or distributing worm 8^ 
purposes of conveyance and distribution to the two coal-dust 
hoppers of the two tube furnaces. Short worm conveyors, one ufi^ 
each funnel-shaped mouth of the hoppers, convey the dust to a pecuW 
shaped supply appliance patented by Fellner & Ziegler, which 
takes up a certain definite, but adjustable, quantity of dust at a 
and supplies it to the corresponding blast pipe or of a ^ 
arranged below. Excess of dust falls into an inclined down tu^ 
(fig. 65). From this it passes, as shown by the arrows, to a commoE 
worm collector s,, down another downcomer into the pit of the lar^ 
elevator, and is again lifted into the coal-dust storage bins. 

The Follijor & Zioglor patent supply arrangement^ for taking up ah^: 
delivering uniform (piantities of powdered materials like cement meat coa, 
dust, and the like is illustrated (in the design which has, up to the 
given the best results) by figs. 74 to 76. In the housing a the meal (coal diisj 
in this particular instance) is supplied by the charging hopper b to the guiding 
piece c, from whioli it falls on^to the well-wheel d. This whe€l is rotated at i 
uniform speed in the direction of the arrow, and as a result delivers the ppwdes 
taken up into the channel f on the left-hand side of the partition e of th^ 
casing a. Excess of material falls to the right into the channel g. In ord©i 
to regulate the supply the well-wheel is partly surrounded by a revolving 
which can bo rotated abo\it the spindle m, and adjusted by means of an krm v 
and the screw p so as to vary the distanop between the front edge 8 of thft 
wheel cover and the edge t of the projection from the top of the casing, » Thfli 
the inlet opening into the individual colls of the well-wheel can be varied 
desired amount, and the quantity of material supplied can be regula^^. 

The small beater fan installed in front of each tube oven 
air necessary for combustion along its shaft and blows it through i 
Cdnuected to the top of its casing. Here the air is mixed with cofil 
iut^roduced as described above, and blpwn into the Uozzle of th^^l 
luttiace. The supply of air is regulated by altering the sp^tj^ of 

• Trzynietz the air supply is not obtained fyom a fan, but is; 

Win by means of a pipe and mixed with coal and cok^..4ti5f 

liray. ' V 

1^1 ^O^r^tion of the jet of flame and the operatipn^? ip 
an opening 10 em*^ide in fix>n| 
of the funiace (fig. 65)*^ 





found by 6xp^riijn<^ 

^ about 14 to 16 per cent of the yield of product. 

the coramenccrnenfc of agglomeration operations at tlio (iiesaeo 
experiments wore made in the application of pro<iucer gtis, but 
|u^y difficuities were experienced, and coal-dust firing was finally 
adopted, and is still in use. In principl»», however, a method of gas 
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ft(U/ 74 , 75 , »nd 7«.— F«Uner * Zicghi'n I«t4>nt lui.j.ly .rrangement for o«»l du«U 

?/aUch as, for example, ie invariably used in jthe Grfindsl channel 
^lj^pgegiS"to be considerably better, and it is to be hoped 
llr^^xperimenta win be made in this direction. 
t^loyjaafcion of fused masses, already dealt with on p. 184, tokea 
i^Boe*of about 5 metres from the front end of tlis 4m«B; 
^idfc of the rotation forms a complete circle round the dpU^ 
naturally thicltest in the hottwt Mne (4 to.llni^M 
^ topers off towu^ the ends. . : . 

' tte fused d(^t(th« lei^h of t&enf^!^i|j 
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periods, and the output depend to some extent upon tne size oi tS 
drum, the nature; anh content, and decree of fineness of thR injeetc 
coal dust, and also upon the temperature of the flame, but mainly up<3 
the special properties of the material to be worked up. With regal 
to the treatment of Giessen manganese ores and fine spathic iron or 
from Neunkirchen (Siegerland), in the same agglomeration plant ^ 
the Giessen brown-iron ore mines, the following remarkable differenc 
have been obtained : — 



Giessen Manganese 

Neunkirchen Fine 


Ores. 

Spathic Iron Ore. ^ 

Calcination pcintd .... 

about 3 days 

about 3 days 

Pol iod tdi cleaning; out deposits . 

1 tiay 

„ 3-4 ,, 

Total time of one run . 

,, 4 days 

M 6-7 „ 

Monthly output of agf'lonu'iate . 

,, 3000 tons 

scarcely 1500 tons 


Although the Neunkirchen spathic iron ore generally agglomerat 
better than the Giessen ore — i,e. it gives coarser ball- or egg-shap 
agglomeratej^ — fused deposits are more extensive, denser, ai 
tougher, so that more care and time is required for their remoy 
This is probably due to the greater content of such impurities 
pyrites, zinc-blende, and (piartz. 

The agglomeration plant at Trzynietz appears to give much me 
favourable results than that at Giessen. Here a mixture of about 
per cent, magnetically concentrated Hungarian spathic ore, about 
per cent, flue dust, and alx)ut 65 per cent, burnt pyrites, with sm 
quantities of manganese, is worked up, and the tube bven of 1*6 met 
diameter has a working run of 5 days, and the tube oven of 2 met 
diameter has a working run of 10 days. The subsequent cleaning tal 
only half a day. ■ > ■ , 

Generally speaking, the following run^can be reckoned on for n 
installations equipped with tube furnaces of 3 metres diameter : 7 dt 
for the calcination run, 1 day for cleaning, giving a total of 8 day§ 

^ the Qompletc operation. 

Cleaning. -^Attempts have often been made to remove 
deposits during the working period by means pf long iroh* b 
' provided with sharp, knife-shaped ends of steel These are intr^u 
through the observation hole and worked about by ^and. The 
^ ’however, are never very promising. Consequently this method is 
adopted when it becomes necessary to remove or equalise 
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on ter atoppirig the supply of Jicftt (inj tim rdtation of 
dVum; aod removing the fnre-l)ox $nd the nozzle. The dopoeit^ are 
brokon loose by means of iron hai*s, vvotigcs, and heavy haniiners* 
and kept apart fioin the h»‘ap of agglonierat*\ 

. ^Jt,6n the mass is very t^>ugh this wi^rk is (^\eei*dingl\ (e<liuus, 
it is advisable to set'k a uior<‘ et)n\(Hh'nt and rapid inetluKl 
^l^^'T^moving tiic deposits. pnd>abjy with tli.‘ aid (»f piKannatic 
'^dmtners or the oxyhydrogen liaine. 

^.“^"'..jWear and tear of ealeining drums m the agglomeration zone is 
‘Vtought about partly as a r(‘snlt of high t<‘mpei at mes, mikI largely by 
ijboiracture of tlie lining during removal i»f tin* fused musses. As a 
riMult, the last two sections of tin* drum (vaeli Nineties long) must be 
' tffenowed after about )) mont 1 is' N\ (n k mg. d'liis r.nisrs a sldppage of 1-2 
daya The remaining and largest [lortion of tie' diiim stands up very 

y In Trzynict/, this r(‘iie\val is onlv iiee('s''.n v ulnint cvftv ■'(’veii juemim. 
pthenvise, oven in tiie okha- <lnnn, wliieh hax lict n m (tpri itinn mihc 1 <)()*>, no 
author dotays have hoen (‘\[)eneure(l, and the opciat k-h^ have le-vei Iwen dlls 
Jioh'ded for a longer [leriod. 

The chemical and physical changes in the tub<* fiirnnee aggiomera- 
-tion ^lant depend, in the lirst place, on the natnie of tie- material 
‘Btipplied, further, on th«‘ diameter, length, and speed of lotation of the 
driiHi, and also on the tempeiatnre and diieclion of the jet of flame, 

"'V The material is completely drieci i»y the opposing current «>f hot 
g^eej most of the water of hydiation is evpflled. carbon dioxide is 
out of the carhonates, and the sulphur from pyiites /.itie-bh'iide, 
pyrites, and tlie iron sulphate existing in burnt pyiites is 
.’^Vplved as SO^. In addition, many otiier cbemical changes, such as 
JfXidation, etc., take place. 


EXAMPLES. 

I. Agglomeration Plant at Trzynietz. 

equipment of this plant, which has already }>e<m mentioned 
resembles, on the whole, a normal installatrori of the 
k Ziegler system, except in the difVerent diameters of the two, 
jjtnacee. Usually a mixture of 14 per cent, fine roa.sted spathic 
i^/about 21 per cent, flue dust, 65 per cent, burnt pyri^ss, and 
^l^anes© ore sJiinea are worked up. 

t^p^ksted spar ia obtained by crushing and magnetically 
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concontratini^ (np to 45 per cent. Fe) the waste lumps picked put duri 
tli(! roastinij; of spathic iron ore at the company’s Hungarian min 
This inat(‘iial wa.s formerly thrown on to the tip. The burnt pyri< 
(‘ontain 50-60 per cent. Fe and about 2 5 per ciuit. S, together W! 
small (juantilies ol 0, ( ’u, Ob, Zn, (Jo, and Ni. 

Flue dust from the blast furnaces contains ai)Out 40 per cent. I 
and th('. manganesi* slinu's about 2 5 per cent. Mn and 20 per (^ent ] 
Additioji of th(‘ latOu* a[)p('ars to be advisable on account of the 1 
maiigamsse content of th(‘ other ingi'edie.nts. 

In (lie agglomeration of this mixture in two tulH‘ furnaces 6 e 
by a mixture of 60 ])(‘r c(‘nt coke du.st and 40 per ciuit. coal dust! 
following advantages lia\(‘ Ix'en obtained — 

1. The ap[)li(*ation of tine-graiiu'd dusty iron oia^s in unlimited (|Ui 
titii'S has Ix'cn rend(‘re<l possible, and tlu* local shortage of lump c 
com[)letely oN’erconne 

2. Th(‘ cok(‘ l)re(‘/(‘, forimu’ly regarded as a troublesome waste p 
duet, and the scarc(‘ly markidable coal dust, hav(‘ bemi turiual to use 
account. 

ii An increase in the iron content, amounting to about 20 per cc 
has bei'ii brought about by the evolution of moisture and sulpi 
dioxid(‘, together with sonu' oxygmi, carbon dioxide, etc. The ag^ 
merates contain on an average 56 per emit, of iron. 

4. 'The (‘ontent of S is reduced from 1 to 0 2 per (‘ent. down to tra 

5. A mon* iH'gular working of the blast furnaces has been obtaii 
as mad(‘ tn ident by an increased output, considerably lower consul 
tion of coke, and a reduction in the amount of dust produced. 

In tig. 6 (p 25) some 'IV/ynietz agglomei’ates are illustre 
(4 and 5). 

II. Agglomeration Plant at Giessen. 

At this plant, belonging to the Hewerkschaft (iies.sener Bra 
sti'inbergwerke tformerly Fernie), e(juipped with only one calcir 
drum, 2 metres in diameter and 85 metres long, and no cooling dr 
the principal material dealt with is the manganese ores from the c 
pany’s own pits, but recently fine spar from Neunkirchen has also I 
dealt with. 'Phe calcination of the manganese ores is not carried o 
much for tlie purpo.se of converting the powdery ore into larger lut 
as for the purpose of removing the high content of water (abou 
per cent.) in oi*der to decrease the costs of carriage to the rer 

n 'i "Ol. .1 >’17 „ ll,w. rTinTirll IT rm iWff , 
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The rich and poor orc'^ supplied are mixed tc^eether, so tlwit after 
drying the mixture contains tm an average ahnit ‘JO j:{ per eent Fe 
and 20 |>er C(mt Mn, and forms (he so called Feinie on*." whu'lj has 
been in great (hanand f<>r a long (ime 

The results of Iwoicm oI anaU^'Cs ul diicd Kciiiit'oii' and f'ciiiK' 
agglouKU'ate respect i\el\ arc i^ncn h« low 

■ 'Complete anal\ Sis oi |'’fnni‘Mi. (aflei i ci^iox al "f I li^ nunc hkhsI un*, 
which espials nlxmt Jd percent, of the oiei 
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«RIQUKTTES A?^D PRTQUETTING.' 

Tile eoiitent of iiiarii^anose dioxide was calculated from the cont 
ofavailaiile oxyjLjioi {‘82 pei‘ cent. 

('oinpaiiHon of the two analyses sliows ainon^^st other things t 
jig^loiiHO'ation lias rcsnlt(Ml in a not inconsideialilo increase of the i 
and ni!uigancs(‘ eonttaits, mainly ix'cause not only has the niine^inoist 
hccn rmnovf'd, hid Ihc (-(aiihincd watm* has also lH.'en reduced from 8*0! 
Odl p(‘r cent, in faet almost completely rmnoved. The reduction in 
carhonic acid from 0 48 per cent, to O'Oo per cent, is also worthy of no^ 
Economy in the freightage, costs is ettected by the fact that iftst 
of IT) tons of ermh- ore, only 10 tons of agglomerati; have to be tn 
})or(ed. Tlui freightage; for criid(‘ ores and agglomerates amoimti 
about do M. to Khenish Westphalia, 40 .M. to Lorraine and Luxembo 
Fine W('Htphalian llaming gas coals from tin,' Ewald mine are i 
for th(‘ coal-dust liring. They contain 14 to 16 per cent, ash, ha 
calordic valm' of 6500 to 6800 (vilories, and cost about 14'5() M. per 
at the aggloim'ration plant. On an average, the coal consumptic 
about 15 ]>er ('(‘lit. of th(‘ yield of agglomerate, so that the fuel C 
are0 15 \14’5 - 217 marks per ton, or 2‘1 7 ()02 L25 marks per 

higher than th<‘ corresponding costs at Trzynietz. 

Wagi's- fifteen men are (unployed at 20 pf. per hour, the t 
daily wag(*s (two 12-hour shifts) being therefore 42 20 M. or 422 
25 -- 1055 marks per month. 

With a monthly output of dOOO tons, I ton agglomerate cost 
^vages .LIo.L-0-d5 M. 

Lonse(juently the costs for fuel and labour are 2T7 -f 0'85 = 2‘52 
No figures are to haml with regard to the remaining costs, b 
may bt' taken that tin' total cost of production of 1 ton of agglome 
(‘Xclusive of sinking fund and interest charges, will be at least 4 M 
During occasional runs on the agglomeration of Neunkirchen 
spathic ore tin' plant is much less economical, its monthly ou 
being only 1500 tons. Since, however, this 6ne spar (of H-5 mm. g 
size) can scarei'ly be smelted because of its high content of , 
impurities as pyrites and zinc-blende (the zinc content often b 
as higli as 4’5 per cent.), its treatment in tube ovens is profitabi 
view of the dO to 38 per cent, loss, complete desulphurisation’ 
considerable volatilisation of zinc whicli takes place during the pfe 
Generally a valuable product containing about 47*5 per cent. Fe* 

11 per cent. Mn is obtained in the form of strong, coarse lumps; 
Various agglomerates of Giessen manganese- ores and Neiittklt 
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PETERSSON AGGLOMERATION PLANT AT lAnGSBAN- 
SHYTTAN. SWEDEN* d’l ur 1\ ) 

Ihis ])lant was Iniilt aial put iulo opnati'Mi m l!M).s 1 )\ 1)^. 
Lesjofor.s at Lani4slvaush\ tiaii t 1 >al u ii. |uo\iui'< ). with ilic 

•object of providini; a <‘har^u‘ nclu'r in imn Lu tii.' Lmu^sI.miivIiv tian 
blast furnaces in nnliu- t(» <‘n><iii.- an hkt, a*^. .1 \('ail\ ten put pi^^ 
iron, lower ch aieoal i‘<in^uui}>l i<»u and tiwii cnst'. ol pirdunlinu 

The principal mabuiat a\ailal»lr i'^ tin- uta^n.lic ctmcHitiate 
from I’ersber;^^ Snici' unl\ 'Non fm, Hul.i.d cnn! ml 1 ah s who 
required annually, (li<‘ iietliod uviiall\ a»loph<l in Sw.dm of Miihr- 
in^ pressed la-itpiettfs apprai'il (<> l.r too .osli\ and it was d^'cut-d 
to carry on a diimi sint, nn;; in a ca!rii)iii;r finn;,,, pahuitcd liv 
(J. (). IV'tersson, and applied with rNcelh'iit ii'-iill- at halsIauK, in 
Finland, sinc(‘ MH)') 

Preparation.' .^mcc the -upply ..I' (ua fiom r. idi. could not 
always lie depended up'-nwith »eitaint\ .i 'mall du'-Miie pl;int was 
erected to >vork up the aecuuiulat<d In.-ip'^ o| pool ifiM;^ne(ie h'oii (tre 
in order to pro\ i<le 1 111' tiece-^'^ai \ (juantities hu tlm ealeinniLf fuinaees 
The po<,)r ore is llmt broken to d uiui in a -tone hie.ikei (h< 11 worked 
U[) in a ten-stamp battel V, and linal!\ eoiiMiilialeil m ih* bkman and 
Marknuinn - patent ina;;in'tie (‘oiieent i .atoi tbe iKiti <‘unt< nt bein;; 
raised from about .‘Pi per cent to ikj pei ci nt 

The arraiii^eim nt ol the dre'-^mi^^ ju.iiil b\ tin M;m( hinenCabr ik 
Mor^ardshammar of Sim,d)i liakken Oalaine has ;_M\en lesults in 

practice 

The Petersson ealeinin^^ fnin.u'e (I'jate ■ eonst it ul in;f the 

agglomeration plant, eonsists of ii\e Hat ai<ii» s, K , H (1, built of 
refractory bi i<*ks, and ai ranged altei nately fiom (op to bottom, divid- 
ing the furnace into five compai t inents linkul up with mu-h other. 
Charged iti at the top, the conceiili ales giadually lolj through tlie 
compartments, becotue sintered (ogetlier arid aie <lischaiged at the 
bottom a« irregular shaped lumps illustialed 111 tig ti (p. J.'i) at (>. 

' ^ ({. Franke, ‘‘ Mitteiluiipu) uber i'uu,ji isjn ic -'.liwciii - In Auka'*'** 'Ocl Vtrf.iluea 
fur Aufl>ervitung und linkettieruiig \'ai Fa-eie i /••u iiii ! Ka-.il ki.mfk-u, 

Es.<en, 1008, Xu. 41, p 1 laT K^iicui 

” Tlie^e ore R'paralur’ liavc been illu-h.jb u .e,'i uthm Ueh d'OipMsi m lie* jt.qM'r" 
nienl/iuned above. 

The diagranui arc taken from (J <i iNm-i-'en > ji.'ij>rr “ Om lo-huii^' af jjulvcr- 
foroiiga maimer och alagger sa(utdcra'< finvandniti;^’, ’ Dihany till .hrnkiirntoretH Autt/ilut 
(Stockholm, 1905). In this treali-e exjitMimentH on the ro:i>liiig of muioum ore*! ami 
ala^are described in detail, including anaKat'^ of the lualeimU concerned. 
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BRIQUETTES AND RKK^UE'lTJNlr. 


Calciniiif' and sintering is effected by the counter-current of 
furnace gas and air passing through the concentrates. 

The l)Iast-fnrnace gas enters at the top tiirougJi the pipe A ii 
pre-)i(‘ater )>, and most of it passes dowm the pipe C into the ii 
eluiiiiber 1). A small portion of the gas branches from B in 
narrow tube lb wliema^ it is led to the opposite narrow side 
furnace and ap})li(al to the pre-h(‘ating of tlie air, which enters tl 
tlie heated lu))e K, circulates under tlu' aj’ch F over the liot ti 
ore, and then passes through the system of channels L into tlie ig 
space I) A damper is provides! in the channel L for regulatii 
an’ supply. 

From thi‘ spacer I) the gas(‘s are’ leel unele’j’ the are’h ({ to the op 
siele of the furnae-e’, then u{)ware]s tlne)ugh the turning channel 
the' are-h If, then in a similai’ manneu- tee the arclu’s J anel K, ai 
finally elrawn eell’to the’ chimney. 

The} eere’ cone’cnti’ate’s, eh’noted by eiots, re’inain on the various } 
e)f the’ furnae’c elui’ing the whole* e)pe‘iation, lying in conical 1 
ddu’ pe)rlie)ns inene-ateel ])y small e*rosses roll over these he’aps 
down the Neu’tie’al side e’hannels, anel fo)le)w the roasted ma 
inelie’ate’el by small circles. This e)eriipies sucli a position i' 
furnace that, se> lemg as it is pe)wdery ai\el lot, it can trie^kle of it;- 
ae’e’e)i’el freem arch te) arch wlien oi'e’ is drawn eilf frejm the del 
e)pe'ning at the’ be)tte)m. Tf the* temperature e)f the calcining chc 
gets high e’ne)Ugh to siiiteu’ the ore into lumps, assistance must be 
by me’ans e)f rakes, whie’h is, howeser, a ve’ry simple operation. 

Output. - The furnace at Jiuigsbanshyttan has been built fe 
output of 10 terns in 24 he)urs, or abe)ut 2S00 tons per annum, 
the eaeimiH’ncement of operations in the middle of June 1908 th( 
daily outwent has varied between 12 tons (half of the blast-fu 
charge) and 8 tons (scarcely one-tentli e)f the charge) according t 
stock e.if ore. 

Only blast-furnace} gas is applied for heating, and about 15 j>er 
of the’ total available epiantity is ample for the production of a 
calcined concentrate. Heat losses by I’adiation are very slight, 
the chimney gases are* relatively cold. The Peter.sson furnace is 
suitable for heating with producer gas, and can therefore be used 
advantage at dressing plant.s not attached to a blast-furnace plant 

Attendance.—Three men per shift can attend to the work oi 
Petersson furnace and the Westinan calcining furnace witli six 



COMrLETK A«;i;|.<tMKKATH>N lU.ANTS. 


lefjuiird Indore its iiist^illalion the l\terss(»n fuinace on!\' re«juiiv.s 
tlie serviees of one nmn 

hornierl\ tin* workinL;^ envt^ exi'lusur of smkino f\i(Mi and inti rist 
(about d0,i)()0 kr.^ ;UHoinit*<i to )n■t\^t'l■l| 0 7o and I d ki a\t'ja^in^ 
1“2.) kr. ])er tt*n <>f miirmtiate t'oin|i:nrd with tin* ro^ts of tlie 
Gnindal inotiiod the^* timnas arc \i‘i\ low I j* to tin' ]>r«'srnl no 
for iuel and mpaiis h:\\i <ntcn‘d int^ tin* tjiifNtnm at liin^.s 
hanshyttan, sinet* there was no othei scoj.,* I'.a tin* nlilivatnni of the 
hhlst-furnaee ^nise^ and tln'o\i n w vostion^U laiili that thi'ie is in» 
peiTeptihle Wear oi tin* hnekwork and aieln^ attci’ a n eai ^ wol'kinj^. 
Lxjienditure loi it pairs, tln-ietore will onU lieronir ineissaiv in the 
riMuote futun* 

Tin* ay^^loiin'iait eoiisisis paitl} oi nie;^nlai Inmp^ oi \ ar ions si/es. 
and paid ly nf pal lieles Miitei. d to-t t in I it is to all intt Ills and pur- 
poses rc*d ha iiialile. Sin(*e tin* ( »»neent lates an* Ine fiom sidphui. 
it is not usually nee»ssai\ to eati\ the smtuine li.'\(.nd tin* point 
reijuired to produec al«>ut 70 pn et nt a;^;^loniei ale, and to ol.tain tin* 
remainder in ;.^ianules h.-low Otiniin * 

An exception to tins is met with in t In* <*asi- itl tin' \’arp eon(*en 
trates froiii tin* lam; 4 iu\an.a ehall<\ on* (*onlainine oii pci cent I'k* 
and 0‘2-kS jier emit S 'I'his mateiial mu^t la (alnind until tin* pio- 
duet contains only 0 O'ja pel cent S and as little as 'jo jm i cent, oI tim* 

material. 

A series* of dally tests has pi o\ t d t hat tin* p<iiosit \ ol f In* ae^dome- 
rates i.s 40 to .70 votiimc'R per cent , a \a!ue winch is \eiy ln;.,di. 

In a Hintere«l mass wlneh liiul keen intentionally calcined for a pro- 
lonj^ed pc*riod tin* poiosity slmwed a value ol 2t) .) pel ecut 

V\) to tlie pres('nt, the is^ults of snieltino ha\e keen excellent. 
Xo ineoiivenienc(*s hfi\e ari’-'cn in tin* klast iuimne owiiij^ to tin* , smelt' 
in^ of a material rtinlainin;; consideiakh* <pianlities of 1in(‘s d he pro- 
portion of ore in tlie ehari^e cun he inci<*ns<'d ky tin* use of noohaiierales. 
Tlii.s had prevnmsly keen tound t<t ke tiue in tin* c.ise. ol kri^juettes 
made from similar concentrates on an experinii'iital s» ale. With .70 
per cent, agglomerate in tin* chaige* it was possible to in(*reas(*, the ore 
1)V 20 {uM* cent, with the same amount ot ( harcoal hut this has kemi 
found to ke incrca.singly iliflicult of late At tin; sann* tiim*, the cosli 
of production of the pig iron are consideralily diminislnal. 

After such favourable results, there can ke no doukt that sinterin| 
and aggloiueratioii of magnetic concentrates in the IVilersson furnaC' 
will find a much wider application. 
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I. Further Results of Tests on Pitch and Coal Briquettes, 

Tho rcHiiltH of oxpornnoiitK ^iv(;n in Vo]. I, (p. ,34 et ^e<i ^ p. 11) et seq., and - 
p. 2!)fj e( scij ) :in' snppl(‘iiionte(l ]>y tho followinp^ tabloN, for which the author 
is imdor ol)ll^^■l(ion to Dr Aiifhauser of tlie 'rhcriiio-Clieinical Testing and 
]{e,s('areh fiahoratory, llaml)urg. For st‘\oral \ears tins lalioratory has made 
u study of all kinds of fuels, more particularly of coals, coal hrujiicttes, 4.nd 
pitch from Dermaiiy and other countries (especially Knglarid). 

Tho results of tests on about 200 Knglish briquetting iiitchos showed the 
following a^’erago results.— 

{({) Ash, 0 2 to O f) per cent., averaging 0'3 per cent. 

(h) Hinding materials or substances soluble in caibon disulphide, 6-91 to 
SI '3 per cent., averaging 73 6 per cent. 

(e) Softening point, oh’ to ()9" (k 
(d) Melting point, 02" to IT (k 

llesults of tests (Ml coal bri(piettcs made in Dr Aufhauscr’s Thermo-Chemical 
Testing and Kesearch liahoratory, llamhurg. 
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BRIQUETTES AND BRIQUETTING. 


II. Cost of Heat. 

The following is an extract from an excellent article entitled “The Calori- 
niotrii; Valuation of (loals in its Technical and Kconomic ImjK)rtance/' ^ by 
Dr AiifhaiiHcr of Hamburg . — 

“ 111 the economic valuation of coal it becomes necessary to find a relation- 
ship between the market \alue of the coal and its calorific value, Jly market 
pnee IS uiideistood the price per 1000 kgs. (ton) delivered. This price is 
determined l)y tlie prime costs and the transport conditions, and generally 
amounts to between In and .'lO marks per ton. Hy calorific {lower is understood 
tlie energy of combustion contained in 1 kg. of coal. The relationship between 
tlii'se t\so inagnitiuh's is determined by calculating the cost of a certain definite 
number of lieat units. A suitable basis is the cost per 100,000 cals., and this 
18 (h'uoted by tlu' [ilirase ‘cost of heat.’” 

It is calculated as follows — If, for (‘xam{)le, a coal of the calorific power 
(tbOO cals, costs 17 marks {ler ton in llildesheim, it is possible to buy 6500 x 
1000 calories for 17 marks, and 100,000 calones of tins coal would cost there- 

fore X 100,000 ‘26 1 pf. The general formula is Cost of heat 

price pi'r ton , ^ 

/ xlOO. 

caloritic power 

In till! case of pit coals the “cost of heat” varies betwemi 20 and 30 pf. ; in 
Hamburg, for exam{)lc, it averages 25 to 26 ])f. It seldom falls below 20 pf. 
for pit coals, but is generally below this value for brown coals and brown-coal 
bri({uettes. The following table shows the cost of heat for various coals at 
difieront places • — ^ 


Su{)]>hc(l in 

Origin and Desciiption 
, of (’oal. 

('alorilic 
i’owcr in 
Calories 

Pi 100 {>er 
Ton, 

Cost of 
100,000 
Calories. 

Ilambmg . 

Cliarloswortli 

j>er kg 
7160 

M. 

18-75 

Pf. 

26-2 

,, 

Geiman rough bituimnous 

7360 

18-50 

26 2 

,, 

riennan brnnietto 

7609 

18-60 

24 5 

Alton a 

Hi own-coal binjuotte 

4322 

9-00 , 

18-7 

Hothal Westhavtley . 

6863 1 

18-50 

27*0 

Lubfck 

. Rhine — Elbe and Alma 

7713 

19 85 

25 7 

. German lucomotive . j 

7958 : 

19-40 

24 4 

Flcn.sbuig 

Sieved We-stliartley . 

6801 

17*40 

26'6 

Scotcli T.oohgelly . . . | 

5669 

10-00 

17 6 

) ' 

Ewald No. 3 nuts . 

7604 

21-20 

28-8 

Rcndbbuig. 

. Ilargmoor mils. 

7142 

16-32 

21 5 

Nionburga. \V, . 

Hassinghausen . . 

6098 

11 00 , 

18*2 


The cost of heat also plays a part in tlie calculation of freight costs based 
on increaBcd costs for coals of higher value. In this I'espect a reply given by 
the Saxon Ministry to a memorial from 'persons connected with industry is of 

‘ Contained in Industri&vtrein ftir den Megierungsbezirk HxldesheivXi April 30 th^ ld 09 . 
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intcrosi, .u»<l it i> lliit‘ etVi’i't that iii the ilrtoi iMmatum <tf tlu* froi;j:hU;/i' for 
coal'i imd )trov\ji tlio lji;,du'r l,inl)s f<*r o>al^ portnil of a L'rt'ulrr iimnl>er 

of units of lu'.it iransjiui'trd fci llu- >'Oju‘ amount ol moiu v 

A (liroL't valuation <>f o'.il uroidino totlj,'(osl (U Inat, uiiuli woulil la* u 
tix(Hl unit prii’n |hu- I<»0.0oo , jK , i>. lno\o\ii not ali^olnto. miuu', in nlditioii to 
culoritir |k»w«'|\ the n itnio of tluMo.il m-! it'v 1>. ha \ loni in tin' Iim' must also 
be I'onsidousl m its chou <• W in n tim < lioico of a suit dih' < o.d hu \ jiaitieular 
mot liod of li t ino has om «■ hi t n m idc, n < ( ui al 1 \ I ho i o d u 1 1 h ( ho Ino In'sl cah u'lfu’ 
VhIuo would ho jiioii nod In oidoi t'l ousnii' tins (d\ nit un in tho jmn huso of 
CUJil, tlioi o .u o two foi ms of I'onlin l foi its sn ['jil v in w Im h 1 lu i aloi ilic \ aiur 
IS liiudn tlio h is|s fot till salu ilion of tho < o d Tin \ aio as , olio us 

1. 'Tho “t'douo lonti.nt, in whnh in ixitu'- < doiitn \,dui is livod. 

A t'ortuiii \ ai lat loll. ' / .'u'l.ds dio\ooi In low , mlhn m < tin [anoof lluMo.'d 
in suoii a wa\ that i t o i m t ion is mi ido na . i h a* , d • h< low .md an im i < 

mnnt of ju ico loi i n h 'u t • ds d -o \ o t lo • out i u t tin ui i 

■J d'hc " t oiaianl Ol lonlint,’ in vvhnh i iiiinimnni laloiiln \aluo is iiM‘d 
(h‘iinit 4 ‘! \ , \ oiitam sntall allow. nn-o - ■/ 1 to 1 jo i <int holow . i an he ju r- 
nulted in isol.ilid i isos. hut it sm h diminut nai n(U! oi i xci • d d jior t'elit , 

lh(' j)Ui ehasoi is at 1 1 1 -i 1 1 v t o 1 1 dm o i hr |m a i o| f < . i ot mso t lio d' 1 1 \ oi _v. 

With iiL'iid to tlio [iiaitn.d losiilts ol on h ind-^ivoiim, the fase of 
Swit/cM'land t;ni ho oitod .n .i tvim d • \,iiiij>lo 'i Ins lonntiN is oompollod 
evory yea' '<» .sot ,i[mi( a oiit.un ju o|m . i i jon ot tho iMtional o\]a*nditiire 
tor the purchase ol etn rLhV lu tho toim of <oal liom loioi^ni (ouiitiios I In' 
rail w.i vs of t ho ,S w iss ( 'ontodoi ,n \ h.i \ o t In i otm o > an lod on t i out muoiis di ter 
111 I nations of Vhc < .dm it. • s aim s of l hon < oal suppln s i lu njuo, ti s ) fm a numhei 
of \mar.s, and havt p.ud (ho siijipliois on (In f suit, s of thon t'sts Jins ex- 
amplt’ h IS hccii folloueii hy tho pin.ito i.iilwav'*, tho shi|ipin (4 ('onijianieH, el<‘ , 
of Swit/cihuil, and in t lot, the\ hi\o i oinhnn 1 to lonii a “ t o.d I iiion of 
Swi.ss Trans])ort ('mop.inn ' In t** im.niv simil.ir .iltom|)ts iiad )>een made at 
a atill earlioi d.it. , )>ut the ofioits wi ro only individual until 'he last few }cars, 
when the whoh' ipn.slion has Lrained .i ro.il inlenst on vaiious j.::r<»undH. At 
fir.st the tc'clinicai .lUthont n s ( hoards of pijhln; work-, olnliioily waukH, 

■traffic (Huupanu's, and lar^n indus’n.d mois drionnim d to older (In-ii eoa) in 
such a wav as to more or loss permit of paynuuit on its < alontio jiowi r. If such 
attouijjts become ^euer.d .lud .sjuoad to luodor.ile si/^'d iiiduslrios, the proper 
Sidutioii appear.s to lie lu eouihmation foi tlu' common putoh.vso of coal. 

Such attcinjit.s for the I'ommou iiiliTtst have Icsmi m.ido on several occaMions 
in South llei'niaiiv, es|>ecialiy Ity tin' I nion of .Soulli (Icim.in Industries ni 
Maimhoim. Further, tlic Veroiu fiii Feuen.nt^.shetneh und Kauolila-kamjifuti^r 
of llainhurg has lieen hrou}.(ht into jirommnmm <is a (omhine of induHtncH 
having for lU object the insjM'etmn and niijuovement of ihn tiling nubiHlry in 
all its braiiclu'S. 

\il these endeavours are* to he praisid, suico the present state of industry 
demands the greatest jK^ssihle reduction in llie proviucUoii and working costs, 
and as the above examples show, this can be best efTccted by a combination of 
common interests. 
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BBIQUETTES AND BBIQDfitTiNO. 
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Ihnnbury. 

1. Dr AiifliiUiscr, Vorlesnuyen tdjer J ire nstoffk unde and Verbrennumj^proieBz^ 
Hamburg, 1908. 

III. E. Helbing and J. Hemmerling’s Patent Methods for the Pro- 
duction of Pressed Peat Blocks (D.R.P. 139,025 and 179,045V 

A method eoml lining tlie,se two jiatents Iuih in tlie last few years giveji 
(‘\eellent results on an experimental scale. It consists in mixing the rough 
wet peat \sith 1 to IJ percent, milk of lime and O’l jicr cent, of pyrolu'site, 
removing the en(9osed air and the bulk of water by compression, with subse* 
(pient drying of the resulting blpcks by exposure to the air or by means, of 
waste steam. 

The admixture of the peat with milk of hme (Helbing, D.R.P. 139,625) 
assists bripuetting l y reducing the slimy nature of the material, while the 
small addition of pyrolusite (or some similar manganese compound which 
readily evolves oxygen) promotes readiness of ignition and burning. 

The Hemmerling pre.ss is designed to remove as completely and as rapidly 
as possible the air and water from such wet materials as peat, coal slimea, etc^, 
while retaining the whole of the solid constituents. 

In principle, the arrangement consists of a suitable press whoso mould has 
a base and cover of hollow plates, the air and water being forced into the 
interior through fine holes in the plate walls in contact with the material 
without loss of solid particles. 

Fig. 77 shows diagrammatically in .section the scheme as applied to a 
simple hydraulic press, while figs. 78 and 79 show the plan and .cross section 
of a hollow plate. 

The hollow plate, conveniently made of cast iron, is provided with a - : 
number of deep longitudinal grooves 6, whose toUil cubical capacity just about' / 
corresponds to the volume of liquid contained in a layer of material to be , 
compressed. The bridges between the grooves are pierced by fine vertical ;; 
holes (*, which widen out towards the top and open into the horizohtaji crofis 
grooves d, . , ^ ^ T 

of Work’imf . — A drilled plate f\ forming the base of tho fram^':.' 
shapod mould y, is laid on the press pla^e c. The mould is now filled up 
certain definite height with the moist material,,, and a hollow plate w then 
inserted, A' sieve plate / is now laid upon the hollow plate, follo'syed if 
necessary by a piece of cloth before the introduction of the second layer- p| V 

* Owniid by the TorfhoU-Qeaellschaft m. b. H. Dresden, PillnlUer Street 
a .small experimental plant is installed. Thepaelhod iPsAlsp patent^ in 
No. 10,187, 1906, and Na 25,616, iOOl. ' • ' '' -i ' -V V ' 
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iiiateml. In thia way aa many layers as the heii^ht of the press will permit 
are hnilt u[). Of course a liollow plate could ho placed under tlie lowest layer 
of material if it is considered advisable. 

U'Ih'u the [UH'ss COOK'S into operation the motion (»f the [)liinf,u',r causes all 
the air and lujiiid to he driseii out of the various layers throii^di tlie clianncls 
r and tlie (‘ross ^rooM-s <1 into lh(‘ i^o’ooves A of the holMw plates a. 

In thc'se ^ooov('s there exists .i e(‘rtam pressun* wliieli rises as the plmi^mr 
of the pi'ess is driven upwards, and as a result the watc'r removed is prevented 
from eariyin^^ solid jiai tides with it. To a certain extent air is drivi'ii out of 
the ^o'ooves b on inereasme: the pressure, hut this is not possible in the ca.so of 
th(' water, sinci; the grooves are of snfticient capacity to retain the wliole of the 
water forced out of one layer. 

On a working seah*, tlu' production of pressed peat blocks by the above 
metliod IS carried out as iollows. The wet turf cut from the moor, without 
any preliminary treatment whatoviT, is intimately mixed in a mi.xing machine 
with 1 to U percent, milk of lime and 0‘1 })er cent, of pyrolusite, and freed from 
a [lart of its high water content in a preliminary hydraulic ju'ess having a 
mould 1 s'juare metro in section and 50 cm. high. The cake is then again 
loixsencd in tlu' mixing machine and su])plicd to the main press. 

Tlie moulds of the main press are divided so us to produce 28 blocks t>f 
20 X 20 X 8 cm. in si/e at one o[H'ratioii, and are provided with small wdieels 
so that tliey can be movi'd about readily The complete operation of pressing 
lasts about (!0 seconds, divided ii]) as follow's • 10 seconds for introducing the 
moulds, 40 seconds for the compiessioii, and 10 seconds for removing the 
moulds. The ont[)ut, therefore, amounts to 00 x 28— 1G80 bkicks per hour, or 
13,410 j)or shift of <8 liours, or 40,320 blocks tier day of three shifts. 

Since th(' weight of the linished block is at h'ast 500 grains, the outtuit of 
a |)res8 is about 20 tons tier day. 

Tlie blocks are removi'd from tlio moulds by hydraulic power. In this 
condition tiiey always contain 5<S to GO t)or cent, water, a figure which 
corresponds to tlie amount in wet compressed blocks of brown coal. The 
water eontont is furllier reduced until it reaches a value of 30 per cent, at a 
maximum. 

The diminution of the 80-85 per cent, water contained in crude turf to 
58-GO tier eeut, by liydraulic compression does not atipcar to be very consider- 
able, but the following calenlation wdll show that, as a matter of fact, by far 
the greater tirot>ortion of tlie original water content has been removed: 100 
kgs. turf w'ith 85 per cent, waiter contain 15 kgs. dry peat and 85 kgs. water; 
100 kgs. “ pressed peat ” with GO per cent. W'uter contain 40 kgs. dry peat and 

GO kgs. water. 100 kgs. turf, therefore, w'ill yield — ^s=37’7 kgs. 'of 

40 

“ pressed peat blocks,” which contain 15 kgs. dry material (40 per cent.) and 22‘7 
kgs. of water (60 per cent.). Consequently 85 - 22'7 = 62'3 kgs. of water, 
eipial to 73*3 per cent, of the original water content, has been removed from* 
the crude turf by hydraulic pressure. 

Subsequent drying is either effected artificially in drying chambers heated 
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by waste steam from the sUjHin enjrioe, or bv oxj>»»Hin5>: (ju liummer) to the air 
ra drying shcnls. Steam drying takes ‘_*4 to 'i(i lu»ur>. air drying :dw>\il d duy»*. 

This combined metb(H) for the pnHhn iion <d conipn'KMnl [n at )»]cH’kH lias 
not np to the |ire«<mt foand working appb. ation iui llo' larg«' Ncdt , Init it ih 
shortly to reach thin Ntuire 

• ith la'gai'vi (o tin* p}t>l>ai>h‘ uni ami woikiiii.' »«»•'('', tlir fullijwiiig 

is taken from a eahulatioii of tlu* piotitN mude lo the •ouei'* of the patent 
rights ('I’orfliol/ ( Je'> m b H hu sdeiO f.ir lie- author 

(.f ) ( at 

of a }>eat brujiiette fact<>T\ foi an output <*l 1<> doulde loads iKH) tons? per 
hours, with a steam ixnler of lx) Mpiai<> met les heal on: suifa^e, I ^lOIlm engine 
of I'JO H.l*., *J nnxiiu: imu limes, .’i ludraulie pl«“^s('‘', diving ai raiigoiueiitti atid 
acccHSOrieH, meluding hmldimj''. ehimnev, eOt'tioii, el< , and .i woiking i ajiilal 
of marks 

'I’otal i'l) .mo, IKK) \j. 

(A) W'ui ki u<f ( 

p(‘r doiibh' load { H* tons) p« at hii-piettes 


IkOiigli tuif (ahoiit 10 eulne metii's ^ l.'iOO \\ 

Workineii H wages *. Hi oil 

Materials tlime, pMolusite. et«' ) 0 fiO ,, 

Total 00 ( 1(1 \1 


Conseipiently the co^ts per lo double loads (IdO tons) pei 

day of il shifts “> , (!.di00 M, 

Additional charges for manager, it foremen, 3 lireinen, turf, 

oil, etc , f<-r firing . . . OO'OO ,, 

Pure working costs • TOO 00 M. 

To this must Ik} added for depreeiation of the capital costs 
(2 per cent on buildings, 10 jier cent, on niaeliineH, 
engim‘s and boiler, 2”) j>er eenl. on belts, tracks, tools, 
etc.), daily . 37 ‘20 ,, 

Total (A) ^ 737-20 M. 

(r) (idiernl I'Jtjnunrn. 

Special erection work, daily .... 121) Tit) M, 

{d} Total Wotkiii'j ('oftx. 

ToUl (h) . 737-20 M. 

TotaMc) . 12<)'50 „ 

Grand total . . HG()-70 M. 

The ooita of production per double load are therefore 8®’G7 NL 

With the cojjts of production at this high figure, a reasonable profit can 
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Oixlybe obtained by a o^rrespondiogly high sellmg price, anti tfrhether or ijo 
thi8;^u be obtained for peat blocks. containing 25 to 30 per cent, of water, apd ' 
a not inconsiderable amount of aSh depends upon the existence of extrejnCly 
favourable conditions (see Vol. I. p. 618 sf^q.). 

Mired Briquetie% of Pexif and Anthracite or Pit (>00,1 Du&t can be pre*- 
pared by the same nielliod without the use of otlicr biudiiig materials with 
good results, but it must bo possible to bring together these various materials^ 
which usually occur in districts more or less remote from each other, at a tery 
low cost. 

IV. Briquetting of Coal Slimes by J. Hemmerling’s Patent 
Method (D.H.P. 179,045). 

The wet slimes as obtained from the coal wjishery, the settling or clarifying , 
tanks, are simply compressed muh'r a jiressjurc of 500 kgs per sq. cm. in a 
hydraulic press by the method described on j). 204 ft seq, ^'o admixture is 
made, and the water coutaiued in the slime is forced out down to a residual 
content of about 10 per cent, with (he aid of hollow plate illustrated in Hgs. 
78 and 79. 

In the experimental jilant of the Torfhol/ descllsehaft of Dresden, the 
author was present at a number *of tests on the briipietting of washery slimes 
carried out during the summer of 1909. The tests* wore so successful that 
the water pressed out wus almost perfectly clear. While the freshly pressed 
briquettes were not very strong, they soon hardened in the air. 

According to the report of Dr Friedrich Schmidt of Dresden, briquettes of. 
various origin prepared in this way gave the following results :~ 

Coal Sliiijfl Briquettes from 

General Blumenthal Flaming Gas Bituminous 

Mine. Coals. Coals. 

^ ^ _ 

8 66 per cent 4 '40 per cent 1 4 '29 per cent. 

U-34 ,, 28 76 ,, i 27-37 „ 

6511 4904 I 6194 

(loal washcry slimes have also proved suitable for binding fine coals of not 
over 2 mm. in grain size. The mode of operation is the same. 

V. Briquetting of Flue Dust by Hemmerling's Method 
(D.K.P. 179,045). . . 

Tlie briquettes are produced from flue dust intimately mixed with a small 
quantity.of lime water in a hydraulic press, as described above, under a pressure 
of 500 to 700 kgs. per sq. cm. Removal of the air contained in the dust 
is effected by .means of tlie Hemmerling hollow plates. To ogstM^ complete 
binding the pressed blocks are stored in the air for 5 to 6- days, . 
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TO VOLS. J. AND II. 

. Examination of a uiimixT of riue^liist bru|U(?tt<’H mado in tliis way, in the 
light of the reKjuiremonts laid down on p. 14, li»4! givoti riso to written r(»fM)rta 
describing very favounible resnlta. 

i)r Friodricli Sihiuidl of DroMlon di'tonniiuvi lJi«‘ NjUfitio gr;»\ily of the 
briqnottea aa 2-14 to 2 3.\ tie* |M.riN4ilv or ripaeily for ahf^orlung waU-r 
2() 73 to 23-12 volunios per coot . and fonod lint aflor ^ to I lioiii o\jK)Kure 
to the artion of a oonvol of .loam al ID) to ! no* <' the hi^uotlo^ had 
undergone aonrcoly any olian;:e lo e\n>ni.»l appoarafo-o. 

In the Ktmiglulioo M< chatOMh Tn lion. hiM» Vorso. lniontall, i>n*» 4 lon. 
several HutMlinl hn-piotle^ wore ^uhJ.•e^ed to tho notion .>f both nob 

ami [KK>r iu oarlK)M «lioxido, nud oorrt‘^^[»ondlt^o m eoinpoMttou to \nrwuiK blant^ 

furnaoo gases at teinperntur.-h l.etwem SHO nod HKHt V '1 ).<- resoll showL'd 
that ill no ca.se did the stren-th fall below tint of a snuull iun.UHU 
briquette whieli had been onde at the Koo.ushutto t bv the sand lime 
rnetho^b 

At, Iho K-HDIO I till' lli'W llll'tll'il i-Iki" ' till' :l'lllllltll!;i' OMT 

tliiH priKii'-sH tif ln'iiiii I'lumdi'tiiMy l■lll*:^ln■l 


.T 6 t. 


14 
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A^'gl'jMicrHfioii, 1 (I, 13^ 14, 27, 29, 45 51, 8(1 
180^199. 

costs, 45, 4(5, 196, 199. 

kilns, 45 51, 180 -19!* 

iiiotliods, 27-29, 45-51, 180 -199. 

— plants, 27, 180 199. 

Aii-liar(l(oiiiig, 139, 149 
Akeiniatm, 43. 

Allgciiieiiu' lliikctticniiigsgosellH-luill, 36 , 84 , 
157. 
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Animal cluiK’oal, 69 
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Asliestos, 31, 61. 

Ash content of fuels, 200- 201, 

Ashes, 30. 

Asphalt, 31, 72. 

Astfalck press, 1 38 
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P.Ai.L mills, 89, 174, 
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Beater tan, 180 
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Bcrthier, 30. 

Bild producer, 177. 
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oigaiuc, 31, 64-81, 87. 

Black hand oie, 30, 55. 

Blast furnace gas filing, 95, 176, 198. 

slag, 31, 62-63, 87, 103, 149. 

working lesults, 48, 56, 148, 

Blezinger, 29. 

Blood, 31, 69. 

Blue hilly, see Burnt Pyiites. 

Borax, 30, 58. 

Borsig, Borsigwerke, 83, 138. 

Bi-ass, 11. 

Brefveiis Bruk, 166. 


BiemeihiiMe, 62. 

Blink and JlMl)n( r picss, 131 
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160-161. 

— - dimensions, 21-22, 24. 

f.ictoiies, 143-179 

jiresses, 106 138 

jiorosity of, 16, 171, 209. 

.sha})e, 17 

strength, 14, 54^147. 

stiuotuie, 26. 

suif.ice ap}>earanee, 26 

testing, 14 18 

waggons, 139-140, 167-170. 

\M*iglit, 24, 60. 

BiKUK'ttiiig, comphde ])lants for. 143 -179. 

— - line oies, 78 80. 

methods, 28 -88. 

ill wSwedeii, 159-160. 

Bruiuo swail biiqiiettes, 23-24. 

Brown coal, 31, <>9. 

hiiquettos, 201. 

hiiquetting, v, 39, 40. 

Brown non oie, 4, 30, 54, 86. 

hriquettes, 20, 21, 52, 54. 

Blink Kietschel Si Co, hiupiette factory 

cijuipment, 143, 153 

— haideiiing plant, 139. 

honzuntai pi ess, 53, 60, 111, 

144, 147. 

hydraulic testing piess, 14-16, 

— __ mixing appliances, 103. 

re\olving table press, 114-122, 

156. 

Burning, 142 
ill heaps, 33. 

Burut pyrites, 6, 11, 27, 61, 64, 160, 176, 192. 
Butler, 29 

Calamine, 4, 69 
Calculation in heaps, 33 

kilns, 45; 142, 169 -177. 

Calcium caibonate, 30, 56. 

oxide, see Lime 

silicate, 30-31, 59 et seq , 87. 

sulphate, 31, 34, 58. 

Calorific value, 202-208. 

Canijiania Minera de Sierra Menera, 179. 
Canadian Commission, 49. 

Carbon dioxide, 14, 29, 34, 56, 189. 

monoxide, 14, 68. 
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CAst-iron bri(iu6tt«!», 21, 23, 24, 82 

CaUlyHts, 34, 35. 

IVli-pikli, 72 80. 

ajtplications di', 76 80. 

76 

origin of, 73 

proJiK'Hoii, 73. 

__• puijtorlu*^ df, 7 1 

Cement, 31, 58, 87, 180. 
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• Channel dryers, 102, lio 

kilns, 42-45, 1 12, 168 170 
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(Jhristdi)li mint-, 43 
Claudet process, 177. 

Clay, 30, 32. 5.5, 86 ^7 
Co.il, 32, 1)8 72, 202 208 

1)1 Kjnet .12, 75 76, 200 2"2 

-- - 1)1 i(|uel luig, 3',' I", 77 78, 2"S 
with, 68-72 

{'(iiibuniptidu, 11'', 170, 171, 17", 17'' 

191, 196. 

-- - dust (inng. 186 11*1 

"lunes, 208 

Coke, 32, 55, 70 

hrniuettes, 77 

':onsurnplid)i ol. 51, ^(i, 191 

Collecting woi 111 , 107 

Coin Musseiiei A -V , 29, 1 3U 

('(illness Ironwoiks, 29, 4 I 

Compression chails, 111, 132 

Concentnites, 1, 47, 53, 60. 91, 1 17, I ''' Inl 

Concentiation, 4, 91, 1.58, 161, 197 

Coiieordiahntte, 30, 52 

(lonvoi'ter (Inst, 7, 9, 39 

Cooleis, 46, 180 

Copper IjiKiuolt-e.s, ’0, 131 

li <iviatioii, 6, 10, I 77 

pynO 5 

— — schist residues 6, 29, 32 
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Agglomeration, 14. 17, 1", 15, 171 17H, 
196, 199. 
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' Heat, 202-203 
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196, 207. 

Llant, 60, 66, 71,78, 145, 152, 157 172, 

199. 

PrcparalKui, 172-173 
Steam, 148, 153 
Coufliubal press, 3 3, 130. 

Cratnei, 31 

Guide ores, 3, 160-161. 

Crushing 89-90. 
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Deulschei Kaiser Geweikscdiaft, 7, 80, 130. 
Dextrin, 47. 
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l,.;id h^jiiiing, 31, 81, 88. 

Hnxes, 30. 

Korhgieii, 159 
Kranklinile, 5, 47. 

Fiiedensbut te, 8, 38, 83. 

Ki iodrich'Alfredhutte, 60, 64, 131, 153. 
Kriedi ich- Willielmsliuttc 62 148. 

Fritting, 29 
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Fulda, 105. 

'Turnace liijii>g, 14, 184. 
Fusion, “80, 48, 86. 

tenujerature of, 41. 


Galbkai'ih & Stfaiakt, 30, 50. 

Oatl chain, 170. 

Galmei, 4, 69. 

Gas producers, 169, 176, 179, 191, 198, 

Gates, 30, 60. 

Gellivara ore, 27, 60. 

Georgs-Marieiiliutte, 80, 65. 

Oiesseiier Braunateinbeigwerke, 46, 183, 189, 

197. 

Griess mills, 90. 

Groudal bruiuetting indhods, 29, 42-44, 86. 

plant, 158 scq. 

~ — channel kilns, 142, 169, 179. 

— — . drop piess, 109. 

— — magnetic separatuis, 163-164, 173. 

shaft dryer, 102. 

wet ball mill, 163, 172. 

Grusonwoik, 91, 93. 


Haankl, 49. I 

Hand moulding, 28, 32. 

Hardening, 60, 139, 144, 1 17, 150. 

Haske, 36. 

Helbing, 204-208. 

Holsingbovgs Copparverks, 43, 129, 159-161, 
176-178. 

Heminorling, 201-208. , 

Hengstenberg, 76. 

Henael, 30, 52, 

Herrang Biiquetto Factory, 43, 159-161. 

Ilertol ro})c ])rcss, 107. 

Hofmann ring furnace, 44, 65, 142. 

Horizontal press, see Brnek Krctschel. 
Hull'elmann, 31, 70-72, 87. 

Humboldt Maschinenbanaustalt, 91, 93, 131. 
Humboldt-Surmann press, 131. 

Hydrated silicates, 63. * 

Hydration, water of, 32, 52, 54, 86, 193. 
Hydraulic presses — 

Astfalck, 138. 

Brink & HUbner, 131. 

Briick Kretschcl, 116-122, 156. 

Hemmerling, 204-208. 

ROnay, 82, 13M38, 157-158. 
testing, 14-16. 

Hydrochloric acid, 30. 

IlsEdkk Hutte, 30, 52-54, 94, 105, 110.- 
Iron, content of briquettes, 27? 44, 47 , 49, 64, 
100-161, 171. 

molten, 29, 84. 

— — ore, 3, 11. 

, — ^ ^ as bond, 30, 52. 

— ^ pyrites, 5 ; see also Burnt Pyrites. 

— — *• sands, 60. ” , , 

— — sWaif, briquetting of, 1, 10^11, 32, 34, 
39, 82-85, 98. . , , 


Jacobi, 29. 
Johansson^ 48, 176. 


KERBELftY, 81. ' * 

Kertsqhor Eisenwerke, 29 ^ 33, 130. 
Kieselguhr, 31, 64, 81, 87. 

Kleber, 30, 31. 

Kleist, 30, 54. 

Koiiiger, 30, 58. 

Konigshutto, 60, 100, 105, 131, 146-148. 


Laboub, sec Costs. 

Landin, 31. 

Lang k Fiey, 30. 

LAngbanshyttan, 197-199. 
Langenbrahin Mine, 76. 

Langloan, 29, 30, 32, 

Lead-bearrng flue dust, 31, 81, 86. 
Leeds Metal Bruiuettiug Co., 84. 
Lehmann, 31. 

Lime, 30, 56-59, 63, 143-148, 153 

milk of, 30, 57. 

_ slaked, 30, 58-59, 87. 

watei, 32, 85 

Lime-sandstone, 59, 105, 111-119. 
Limestone, 29, 56. 

Loading, 137, 171, 178. 
Lowenthal, 31. 

Lurmaiiii, 111. 


Magnesia, 58. 

Magnesium carbonate, 30, 57. 

chloudc, 29, 31, 35. 

sulphate, 29, 81,34,59. 

Magnetic iron ore, 3, 41-60, 69, 147, 158 et si 

aggloiueiates, 25, 42, 47, 19 

bnipiottes, 22, 159 ct seq. 

Magnetic separators, 91, 197. 

Maize, 31. 

Manganese oies, 4. 

agglomerates, 192- 195. 

biiquctteg, 21. 

brupictting, 58. 

Mansfeld (tewerkschalt, 6, 6, 29, 31, 33, 81 
Markmanii, 159, 197. 

Martoii, 19, 31. • 

Masai, 31, 72. 

Mathesius, 63. 

Moistcr, Liibcius& Biuning, 65. 

Melting loss, 82. . ' 

Mosabi ores, 4, 47. 

Metal briquettes, 21, 28, '24, 82-86.* 

swaivl^“^li .32, 84, 82-88. 

Metallurgical products, 7-‘ll, 31, 31, 
Metallurgiska A.-B., i2, 159. 

Me^cs, 31. 

Minerade Sierra Menera, 179. 


Minery & Soudry, 3L - 
Minetle ores, 4, 8, 66->'67. ' 
Mixed briquettes, 78, 208. 
ML-teiB, 68, 69, 103-106, 144, 
Moistening, 29, 93, 102, 105* 
Moisture content, 63, 93-106, 


1^8, 152, 151 
147,^166, V 


^ses, 31, 47,, 64-66, 80-81,37/ 
a* Pfeifer-^ 
aivned dryer, 140,^47. - 
urn 97-100/ - ' 

^ArdsbaminaVj 1®^' c 
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NAFHTHAL15^6^ 80, 

National Motallurgical O'., 4o~47, 

Nay & Strauss, 85 
New Jersey Zinc 0>., 48. 

OltBR ZLukoxy<^ianlage, 10, 31, 87. 

Ore Briquetting roininusion, IS 
'Ore sejiarators, 91 ; se^ alio Magmtic Nq* 
arators. 

Ores— 

• Coocentmtion, 4, 91, 158, 101 

Grade, S-4. 

Prejiared, 4 -5, 

Roasted, 5 6. 

Oecilluting roll nulls, 189. 


•40, 8J-84, 80, 131-138, 


Rnaay, 20, 82, 
157-158. 

press, 131-138, 

, Rope press, 107. 

' Rotary criislu-r, 80. 

pump, 106 

Uou-*«, 31. 

Kuilolpli, 69. 
Kuthoiiberg, 3<>, 18. 


I SAuiHisruK Mi'billln iki (t wcike, 84. 

I Salangeu Briquette \Soiks, li-. 

I Sal/gittor 01 e'', 43, 
j S.iii'T\ iken. 176. 

1 .Solmu'lt, -0“. _ 

1 ,S<*huclit*'i munn JL Kicnn r. 31, 130. 


,'v'iiuciiu i iiiuiiii o . Of 

‘ .Srhumaclu-i, l>y, 30, .v5, .M, fu bl, So 87, 


TaRAI'FIN, 31, so. 

Pattinson, 160. i 

Peat blocks, 204 iOs 

Peniisylvanui SU‘t‘1 Co., 17. i 

Petfi's, 50 -51. ^ j 

Petersson roaster, 20, 15, 86, j 

Petroleuin, 31, 40, 69, 72. ( 

PeUy k llecking kiln, 94-96, 189. j 

Phosphorus c<»uU:nt, 17, 160 161. j 

Pitch, 31, 46. 69, 81. _ | 

Plaster of Paris, 31, 35, 58, 8/ 'i 

Porosity, 16, 160, 171,190.209. j 

Preparation of i)iupietUug maUMial, 89 ^ 

.^>7. ^ I 

Fbtgbuigot plant, 161 it aoi. ^ 

^*Bi^ick Kretsclnl, 14, 53, 60, 111, 111, j 
147. 

Couthubal, 33, 130. 

UorsbMt, 107-1 10. 

Dunkelberg, 130. 

Emperor, I2i-128. 

Gvbndal, 109. 

Ileriel rope, 107. 

Huinbohlt'Sormann, 131. 

Schuring, 130. 

Schwai'Z, 130. 

Tigler, 130. 

Hydraulic Presses 

Pressures, 110-111. 116, 119, 11,-, > 

208. „ ,, 

Purple ore, ncr Bui nt Pyrites. 

' Pyrolusite, 204 i acr aho Manganose Ores. 

(jOAirr/JiOL cemont, 31. _ iai ish 

Quartzdinac method, 39, 59-bl, 87, 143 148 

RAi?tJ6CHB'vnz, 4^. 66 
B^uoiion, 14, 50-51, 68. 

Beinke, 31. 

E^in, wain aoap, Bl , .8 1 . 

RMiatance furnaces, 30, 48. 

Rerolving aleclnc furnaces, 29, jO. 

Ring funiacee, .iJ8, 44, 65, 142, 

Roasted ores, 6, 62^91, 148, 176, 198. 
^Roasters, act Calcination. 

-Roll 9, 30, 53. 

...^ — crosliets, 


09, 8<, 103, 119' 


109, H3 148. 

.'^ehuring pi' »•’, 130. 

S( hwiiiz pn-hH, 13'6 
.'M'oiia tie^ollseliaft , 91, 

159. 

Scot, 29, 16, 86. 

.'Celling price, 178. 

Sep'iiat.'is, 91 , nha Magnel ic Soparaturs 

Shall .'lgg^•ln•■lat<tI^, 29, 46. 

d!>'TS, 102 

Sliakiug sie\C'<, 91, 16.5 
Sifg' ilau'l i"a^fed spar, 148. 

Sieving plant, 91, IIB, 189. 

SiiniU' i.'ibacb, 33, 41. 

Sinlt ling aflei biiqu- tling, 28, 42 l.>, 63 

l.cfoie briquelUiig. 28, 45. 

teni|M railin', 41, '>3 

M.ig, l>laHt furnace, 30, 31, 62 

Mitid, 63, 1 19 

/„ic, 10,25, 88 

Sliiix' separaluis, 163. 

Smelling bri'juetleh, 19, 26 
.Sodium ('.irl'miale, 31 . 

' l™n M, Sr, ^ Kl, u», 1112- 

196. 

Stamp liatteries, 90, 197. 

^ Suiich, 31,81. 

Stead, 160. 

SP’elswaif briqUctleK, 10, 21, 24, 8«-8;j, 

.SU‘in, 30. 

Sieuarl iV Calbiaith, 56, 

Sloucbreakeis, 89, 174, 197. . 

Storage, 155. 

StrasclnU, 30. 

.6.,.7M9r 

177. 

Swarf briquetUis, 11, 21-24, 

.Swedish bnqueUiug plants, 42 el Hq., Ib8 

i ( ac(f. 


Tah, 31, 47, 69. 

TUau< 30. 

TUomlinwm, 31. 

Tigler pieH^, 76, 130. 
Toggle joint piess, 130. 
TorHiolz Oeaellschuft, 204. 
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BRIQUETTES AND BRIQUETTING. 


Trainer, 31, 79-80, 88. 

Trzynietz, 46, 184, 189, 190, 192, 193. 
Tube mills, fliiithtuiie, 164. 

-Griess, 90, 175. 


Walbum, 74. 

Wasliery sand, 30, 53. 

Water glass, 31, 62, 64, 87. 

Wedding, 5, 12, 13, 17, 28, 30, 62, 69, 72. 
Weiskopf, 18, 28. 

Weiss, 28 34, 56, 84-85, 88 


I Weissmaim, 31. 

Weunstrom, 169. 

White metal, 11, 23, 24. 

Wiener Bnketticriingsgesellschfiift, 84. 
Wollastnuite, 31, 60. 

W(>rtn distiibutor, 189. 

Wiist, 31 


Zkitzer Eisengu'sserei, 102, 130, 189. 
Zinc blende, 69. 

Zinko\ydanlage Oker, 10, 31, 81. 
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THE DESIGN OF BEAMS, GIRDERS. AND COLUMNS in Machines and 

Structures. By w. ii. atuerton, net. 

BRIDGE CONSTRUCTION (Practical Treatise on). By Prof. C. Fidlkr, 
M.Inst.C E. Fourth Edition, Revised, .... , . 

REINFORCED CONCRETE (Principles and Design). By R, and R. 

Coui.soN, Al Pregs 

CONSTRUCTIONAL STEELWORK By A. W Farnsworth, - - - net. 

DOCK ENGINEERING. By Brysson Cunningham, Shoond Edition. With 

Folding Plates and other Illustrations, net. 

HARBOUR ENGINEERING. By Brysson Cunninqiiam. InLaigesvo. Cloth. 

Profusely Illustrated, net 

DOCK AND HARBOUR ENGINEER’S REFERENCE BOOK. In Pocket Sue, 
Leather. Fully Illustinted By Bri.s.son Cunnmnoiiam. - - ■ -net 

HYDROGRAPHIC SURVEYING. By Comiuander S. .Mi..SbUM, R.N., - - net 

COAST EROSION AND PROTECTION. By K. R Matthrms, - - -net 

THE CONSTRUCTION OF DAMS. ByPi<d E R Matthi.ds, - At 

HYDRAULIC POWER AND HYDRAULIC MACHINERY. By Prof. 11 
Robinson, M Inst C.E Third Edition, Revised, .... .net, 
MODERN PUMPING AND HYDRAULIC MACHINERY. By E. Bitlku, net 
PUMPING MACHINERY (Steam and Water Pressure). By Hknry 

DAVEV, M InstC K. Second Edition. net. 

TEXT-BOOK OF PRACTICAL HYDRAULICS. Plot J Park, - ■ net 

CENTRIFUGAL PUMPING MACHINERY. By K. W Saugi ant, . -net 

WATER SUPPLY : Selection of Sources and Distribution. By R. E 
MIDDLETON, M Inst C E , (Ve With Plates and other Tllustiations, - net. 
SEA WATER DISTILLATION. By Frank Normandy, - -net 

THE THEORY OF THE STEAM TURBINE. By Alex Jude. Second 

Edition, net. 

GAS, OIL, AND AIR ENGINES. Donkin, Graves smith, and Rurstall. 

FIFTH Edition, net. 

AEROENGINES. By fl A. Burls, M Inst C E seventh Edition, - -net 
INTERNAL COMBUSTION ENGINES. By C. W Askling and E. Kofslkr, 

ME., net. 

DIESEL ENGINES, LAND AND MARINE. By Prof Suimno. i’ninslated hy 

A. G. BrKMNEr and A Riciiardson, net 

EVOLUTION OF THE INTERNAL COMBUSTION ENGINE. By Edward 

Butler, net. 

THE GAS TURBINE (Construction and Working of Two Actual 
Machines). By H. Holzwauth and A. P Chalklky, .... net. 
SUCTION GAS PLANTS, fly Piof. G. A Smith. Second Imurfasion, -net. 
OIL MOTORS: Their Development, Construction, and Management. 

By G Likokfeld In Handsome Cloth Fully Illustrated, • . -net 

BOILERS, LAND AND MARINE. By T W Traill. Fourth Edition, net 
STEAM BOILERS: Their Defects, Management, and Construction. By 

R, D, Munho Fourth Edition, 

OIL FUEL, By Edward Butler. Third Edition, Revised, - • -net 

AUTOGENOUS WELDING By Granjon, Rosembkrg and Richardson. 

Fourth Edition, not 

SMOKE ABATEMENT. By \Vm Nioiiolson. Witn 59 Illustrations, . net. 
LUBRICATION AND LUBRICANTS, By L. AuOhijutt and R. M Drelry 

Third Edition, Thoroughly Revised, net. 

EMERY GRINDING MACHINERY. By R B. Hodgson, A.M.Inst C E. ■ net. 
THE POWER REQUIRED IN ROLLING MILLS. ByJ.PuppE", - -net 
LOCOMOTIVE ENGINEERING. By W. F. Pettigrew, M.InstO.E Third 

Edition, Revised througliout. New Illustrations, 

LOCOMOTIVE COMPOUNDING AND SUPERHEATING. By J. F. Gairns, - 
LIGHT RAILWAYS at Home and Abroad. By W. il. Cole, M.Inst.C.E , - 
MECHANICAL DRAWING. By J. E Jaqgkr, M Sc. Second Edition, -net. 
MECHANICAL ENGINEERING FOR BEGINNERS. By R. S. McLaren. 

Cloth With 126 Illustrations, Second Edition, not. 

BONUS TABLES: for the Calculation of Wages on the Bonus System. 

By H. A Golding, A. M.Inst.M.E., net. 

THE CALCULUS FOR ENGINEERS AND PHYSICISTS. By Prof. R. H. 

Smith, A.M.Inst C.E., Ac. Second Edition, net. 

MEASUREMENT CONVERSIONS (English and French). 43 Graphic Tables 
or Diagrams on 28 Plates. By Prof. R H. Smith, A.M.Inst.C.E., Ac., - 
MATHEMATICS AND MECHANICS. By C. A. A. Capito, M.Sc., - -net. 
PRACTICAL SURVEYING AND FIELD-WORK. By V. G. Salmon, At Pms, 
PRACTICAL CALCULATIONS FOR ENGINEERS. By C. E. Larard, A M.Tnst. 

C.K., Ac , and H. A. GaLPiNO, A.M.Inst M E. Third Edition, - - net. 
ELEMENTARY GRAPHIC STATICS. By W. J. Crawford, D Sc., - - net. 
CALCULATIONS ON THE ENTROPY-TEMPERATURE CHART, By W. J. 

Crawkohd ..•» notf 

THE EFFECTS OF ERRORS IN SURVEYING. By Hy. Briggs, M.Sc. In 
Crown 8vo. Cloth, net. 
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THE THEORY OF THE STEAM TURBINE. By Alexander Judh. Second 

Edition, net. ISs Od 

GRIFFIN'S NEW GUIDE TO THE B.O.T. EXAMINATIONS FOR MARINE 

ENGINEERS. Vol. I.— Calculations for Maiine Engineers, . .net. Ss 6d 
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